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(54) PICTURE IDENTIFICATION DEVICE AND PICTURE DATA PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a picture identification device which can 
highly precisely identify a picture at high speed by a parametric peculiar space 
method. 

SOLUTION: Photographing data (original picture) of a camera 1 10 is kept in a 
picture memory 1 20. A cutting part 1 30 cuts the picture of a prescribed area 
(cutting area) being the object of an identification processing from the original 
picture. The plural types of cutting areas different in positions and sizes are ih- 
generated. A normalization part 140 converts the respective pictures which are cut 
into the prescribed sizes. A picture data processing part 150 performs the 
identification processing based on the parametric peculiar space method on the 
normalized pictures. A similarity deciding part 160 performs final decision based on 
the result of the identification processing. A decided result is outputted to a display 
part 165. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A photography means to photo a discernment object and to output the photography data, and a field decision means to 
determine the field of the request in the image (henceforth a "subject-copy image") which constitutes said photography data, The 
logging means which starts the field which said field decision means determined from said subject-copy image, By performing a 
predetermined operation to the image data after being changed by conversion means to change the image data of each field which 
said logging means started into the magnitude which was able to be defined separately, and said conversion means The image 
identification unit characterized by having a discernment means to identify said discernment object. 

[Claim 2] Said field decision means is an image identification unit according to claim 1 characterized by being what is equipped with 
the initial value defined beforehand and determines two or more fields based on this initial value. 

[Claim 3] It is the image identification unit according to claim 1 which is equipped with a location detection means to detect the 
location of said discernment object, and is characterized by said field decision means being what determines the field of said 
request based on the detection result of said location detection means. 

[Claim 4] Said location detection means is an image identification unit according to claim 3 characterized by being what detects the 
location of said discernment object based on two or more photography data obtained by taking a photograph to the timing from 
which said photography means differs mutually. 

[Claim 5] Said location detection means is an image identification unit according to claim 3 characterized by being what is equipped 
with an infrared camera and detects the location of said discernment object based on the photography data based on this infrared 
camera. 

[Claim 6] Said discernment means is asking for the inner product of a characteristic vector storage means two or more storage of 
the characteristic vector of an image being carried out, and the image data after being changed by said conversion means and said 
characteristic vector. An operation means to ask for the feature vector (henceforth "the feature vector for discernment") which 
shows the location of said input image on the proper space specified by said characteristic vector, A feature -vector storage means 
by which the basic intelligence constituted by matching directly or indirectly the predetermined related information about the 
feature vector which shows the location on said proper space, and the feature vector concerned is memorized, the feature vector 
(henceforth a "registration feature vector") memorized by said feature-vector storage means on said proper space — with each 
shown location A physical relationship check means to search for physical relationship with the location which said feature vector 
for discernment shows, The thing applicable to the criteria beforehand defined among said registration feature vectors is chosen 
based on the check result of said physical relationship check means. The image identification unit of any one publication of claim 1- 
5 characterized by having a judgment means to obtain the related information about this selected registration feature vector by 
referring to said basic intelligence, and an output means to output the related information which said judgment means obtained, and 
being constituted. 

[Claim 7] Said criteria are the registration feature vector which shows the location nearest to the location which said feature vector 
for discernment shows, and an image identification unit according to claim 6 which comes out and is characterized by a certain 
thing. 

[Claim 8] Said related information is an image identification unit according to claim 6 or 7 characterized by being constituted 
including the information which shows the position of the discernment object reflected to the image used in order to ask for the 
registration feature vector matched with the related information concerned,/, and sowings. 

[Claim 9] In the image data processor used for the image identification unit which identifies a discernment object based on image 
data The characteristic vector storage section by which two or more storage of the characteristic vector of an image is carried out, 
and the distribution section which distributes the data of the image inputted from the outside, Only a predetermined field is 
incorporated among the images distributed by said distribution section. This picking by asking for the inner product of the data of 
the crowded image, and each of said characteristic vector It has the operation part which asks for the feature vector (henceforth 
"the feature vector for discernment") which shows the location of this image on the proper space specified by said characteristic 
vector that was crowded picking. It is the image data processor characterized by being what captures the image of the field where 
two or more preparations differ said operation part from a part of [ at least ] operation part mutually. 
[Claim 10] The feature- vector storage section the basic intelligence constituted by matching directly or indirectly the 
predetermined related information about the feature vector which shows the location on said proper space, and the feature vector 
concerned is remembered to be, the feature vector (henceforth a "registration feature vector") memorized by said feature-vector 
storage section on said proper space — with each shown location The physical relationship check section which checks physical 
relationship with the location which said feature vector for discernment shows, The thing applicable to the criteria beforehand 
defined among said registration feature vectors is chosen based on the check result of said physical relationship check section. The 
image data processor according to claim 9 characterized by having the judgment section which obtains the related information 
about this selected registration feature vector by referring to said basic intelligence. 

[Claim 1 1] In the image data processor used for the image identification unit which identifies a discernment object based on image 
data The characteristic vector storage section by which two or more storage of the characteristic vector of an image is carried out, 
and the distribution section which distributes the data of the image inputted from the outside, Only a predetermined field is 
incorporated among the images distributed by said distribution section. It is the image data processor characterized by being what 
has the operation part which asks for the inner product of the data of the crowded image, and said characteristic vector, and 
performs said inner product using the characteristic vector from which two or more preparations and a part of [ at least ] operation 
part differ said operation part mutually this picking. 

[Claim 12] The feature-vector storage section the basic intelligence constituted by matching directly or indirectly the 
predetermined related information about the feature vector which shows the location on the proper space specified by said 
characteristic vector, and the feature vector concerned is remembered to be, The feature vector which shows the location on said 
proper space of said captured image which is constituted by the result of an operation of each operation part which calculates 
using a mutually different characteristic vector (henceforth "the feature vector for discernment"), the feature vector (henceforth a 
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"registration feature vector") memorized by said feature -vector storage section — with each shown location The thing applicable 
to the criteria beforehand determined as the physical relationship check section which checks the physical relationship on ****** 
proper space among said registration feature vectors is chosen based on the check result of said physical relationship check 
section. The image data processor according to claim 1 1 characterized by having the judgment section which obtains the related 
information about this selected registration feature vector by referring to said basic intelligence. 

[Claim 13] Said criteria are the registration feature vector which shows the location nearest to the location which said feature 
vector for discernment shows, and an image data processor according to claim 10 or 12 which comes out and is characterized by a 
certain thing. 

[Claim 14] Said related information is an image data processor according to claim 10, 12, or 13 characterized by being constituted 
including the information which shows the position of the discernment object reflected to the image used in order to ask for the 
registration feature vector matched with the related information concerned,/, and sowings. 

[Claim 1 5] A photography means to photo a discernment object and to output the photography data, and the logging means which 
starts the field specified separately from the image which said photography data constitute, A conversion means to change the 
image data of the field which said logging means started into the magnitude which was able to be defined separately, The image 
identification unit characterized by inputting the image data after being changed by said conversion means, and having the image 
data processor of any one publication of claim 9-14 which processes this. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image identification unit and image data processor which identify an object 

based on analogy with the image of an object, and a registered image. 

[0002] 

[Description of the Prior Art] In recent years, the image discernment technique of discriminating a three-dimension body from a 
two-dimensional image is searched for in various fields. For example, the utilization in reading of the number plate of an automobile 
in the tollgate of a highway, discernment of a car, etc. is expected. Moreover, the utilization in a user's authentication, control of an 
industrial robot, etc. is expected. 

[0003] Fundamentally, the image discernment technique developed until now identifies by extracting the description from a subject- 
copy image (two-dimensional image), and collating this extracted description with the model prepared beforehand. In this case, there 
are technique using a three-dimension model as a model and technique using a two-dimensional model. 

[0004] By the technique using a two-dimensional model, the two-dimensional description is extracted from a subject-copy image 
(two-dimensional image), and this is collated with the two-dimensional model prepared beforehand. As a two-dimensional 
description, the location of the location of an edge, an inflection point, and an endpoint etc. is raised, for example. In addition, by the 
technique using a three-dimension model, the three-dimension description is extracted from a subject-copy image (two-dimensional 
image), and this is collated with the three-dimension model prepared beforehand. However, it is difficult to extract such a three- 
dimension description, and it has not resulted in utilization yet in the actual condition. 

[0005] With the image discernment technique performed by extracting such a description, fields, such as discernment precision and 
processing speed, were not enough, and the image discernment technique in which it excelled more was searched for. 
[0006] The image discernment technique using the parametric proper space method as the new technique of image discernment is 
proposed in such in recent years. 

[0007] A parametric proper space method is the technique of expressing the image sequence which changes continuously by the 
manifold on proper space. By this technique, the image which photoed the object from the arbitration include angle is expressed as 
a certain point on proper space (or location). And the similarity of two images is expressed as a distance on this proper space. For 
example, the similarity of a certain Image A and Image B can be judged in a proper space top based on the distance of the point a 
corresponding to Image A, and the point b corresponding to Image B. And similarity is so high that this distance is short. 
[0008] With the image discernment technique using this parametric proper space method, it has not only the class of three- 
dimension body but the big description that it is identifiable to that position (sense), and, if possible, one with a future mainstream 
image discernment technique is expected. 

[0009] In addition, the image discernment technique using such a parametric proper space method is indicated by a "image lab", pp 

53-56, and 12 and 1994 (it is described as "Reference A" below), for example. 

[0010] 

[Problem(s) to be Solved by the Invention] However, in the image processing using the describing [ above ] parametric proper space 
method, collating of an image is performed about the whole image data used as the object for collating. In other words, two- 
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dimensional collating on picture signal level is performed. For this reason, in case it identifies, it is necessary to start only the field 
(that is, field to which the discernment object is reflected) made into the object of discernment from a subject-copy image. 
[001 1] Though the image (registered image) used for study of an image processing system and the similar part were contained in 
the photoed subject-copy image, if this logging is unsuitable, this is not discriminable as a result (detection). And it is difficult to 
perform this logging appropriately until now, and it had become a problem when enforcing this parametric proper space method that 
discernment precision sufficient as a result is not acquired. 

[0012] Moreover, it is necessary to perform data processing of a large quantity dramatically in the image discernment processing 
using this parametric proper space method. Moreover, it is necessary to transmit dramatically a vast quantity of images set as the 
object of data processing, and vector data to a high speed. With old general-purpose equipment, these demands could not be met 
enough but it had become a failure when attaining utilization. For this reason, the equipment suitable for carrying out image 
discernment processing based on a parametric proper space method was called for. Especially, utilization of an identifiable image 
identification unit, i.e., a car identification unit, was called on for the car in the processing speed and precision of car discernment 
sufficient in a field. 

[0013] Then, this invention is made in view of the above, and aims at providing a high speed and accuracy with an identifiable image 

identification unit and an image data processor for an image. 

[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the image identification unit concerning claim 1 A 
photography means to photo a discernment object and to output the photography data, and a field decision means to determine the 
field of the request in the image (henceforth a "subject-copy image") which constitutes said photography data, The logging means 
which starts the field which said field decision means determined from said subject-copy image, By performing a predetermined 
operation to the image data after being changed by conversion means to change the image data of each field which said logging 
means started into the magnitude which was able to be defined separately, and said conversion means It is characterized by having 
a discernment means to identify said discernment object. 

[0015] According to this invention according to claim 1, a photography means photos a discernment object and outputs that 
photography data. A field decision means determines the field of the request in the subject-copy image which photography data 
constitute. A logging means starts the field which the field decision means determined from the subject-copy image. A conversion 
means is changed into the magnitude which was able to define separately the image data of each field which the logging means 
started. A discernment means is performing a predetermined operation to the image data after this conversion, and identifies a 
discernment object. 

[0016] The image identification unit concerning claim 2 is characterized by said field decision means being what is equipped with the 
initial value defined beforehand and determines two or more fields based on this initial value in invention according to claim 1. 
[001 7] According to this invention according to claim 2, a field decision means determines two or more fields based on initial value. 
[0018] The image identification unit concerning claim 3 is equipped with a location detection means to detect the location of said 
discernment object, in invention according to claim 1, and said field decision means is characterized by being what determines the 
field of said request based on the detection result of said location detection means. 

[0019] According to this invention according to claim 3, a field decision means determines a desired field based on the location of 
the discernment object which the location detection means detected. 

[0020] The image identification unit concerning claim 4 is characterized by said location detection means being what detects the 
location of said discernment object based on two or more photography data obtained by taking a photograph to the timing from 
which said photography means differs mutually in invention according to claim 3. 

[0021] According to this invention according to claim 4, a location detection means detects the location of a discernment object 
based on two or more photography data obtained by taking a photograph to the timing from which a photography means differs 
mutually. 

[0022] The image identification unit concerning claim 5 is characterized by said location detection means being what is equipped 
with an infrared camera and detects the location of said discernment object based on the photography data based on this infrared 
camera in invention according to claim 3. 

[0023] According to this invention according to claim 5, a location detection means detects the location of a discernment object 
based on the photography data based on an infrared camera. 

[0024] The image identification unit concerning claim 6 is set to invention of any one publication of claim 1-5. Said discernment 
means By asking for the inner product of a characteristic vector storage means by which two or more storage of the characteristic 
vector of an image is carried out, and the image data after being changed by said conversion means and said characteristic vector 
An operation means to ask for the feature vector (henceforth "the feature vector for discernment") which shows the location of 
said input image on the proper space specified by said characteristic vector, A feature -vector storage means by which the basic 
intelligence constituted by matching directly or indirectly the predetermined related information about the feature vector which 
shows the location on said proper space, and the feature vector concerned is memorized, the feature vector (henceforth a 
"registration feature vector") memorized by said feature -vector storage means on said proper space — with each shown location 
A physical relationship check means to search for physical relationship with the location which said feature vector for discernment 
shows, The thing applicable to the criteria beforehand defined among said registration feature vectors is chosen based on the check 
result of said physical relationship check means. It is characterized by having a judgment means to obtain the related information 
about this selected registration feature vector by referring to said basic intelligence, and an output means to output the related 
information which said judgment means obtained, and being constituted. 

[0025] According to this invention according to claim 6, a discernment means performs discernment processing as follows. That is, 
an operation means is asking for the image data after being changed by the above-mentioned conversion means, and an inner 
product with a characteristic vector, and asks for the feature vector for discernment. A physical relationship check means searches 
for the physical relationship of the location which each registration feature vector on proper space shows, and the location which 
the feature vector for discernment shows. A judgment means chooses the thing applicable to the criteria beforehand defined among 
registration feature vectors based on the check result of a physical relationship check means. And the related information about 
this selected registration feature vector is obtained by referring to basic intelligence. An output means outputs the related 
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information which the judgment means obtained. 

[0026] The image identification units concerning claim 7 are the registration feature vector which shows the location nearest to the 
location where said feature vector for discernment shows said criteria, and a thing which comes out and is characterized by a 
certain thing in invention according to claim 6. 

[0027] According to this invention according to claim 7, the registration feature vector which shows the location nearest to the 
location which the feature vector for discernment shows is chosen by the judgment means mentioned above. 
[0028] It is characterized by being constituted including the information which shows the position of the discernment object 
reflected to the image with which the image identification unit concerning claim 8 was used in order that said related information 
might ask for the registration feature vector matched with the related information concerned in invention according to claim 6 or 
7,/, and sowings. 

[0029] According to this invention according to claim 8, the information which shows the position of the discernment object 
reflected to the image used as related information in order to ask for a registration feature vector,/, and sowings is included. 
[0030] In the image data processor with which the image data processor concerning claim 9 is used for the image identification unit 
which identifies a discernment object based on image data The characteristic vector storage section by which two or more storage 
of the characteristic vector of an image is carried out, and the distribution section which distributes the data of the image inputted 
from the outside, Only a predetermined field is incorporated among the images distributed by said distribution section. This picking 
by asking for the inner product of the data of the crowded image, and each of said characteristic vector It has the operation part 
which asks for the feature vector (henceforth "the feature vector for discernment") which shows the location of this image on the 
proper space specified by said characteristic vector that was crowded picking. It is characterized by being what captures the image 
of the field where two or more preparations differ said operation part from a part of [ at least ] operation part mutually. 
[0031] According to this invention according to claim 9, the distribution section distributes the data of the image inputted from the 
outside. Then, operation part incorporates only a predetermined field among this image distributed. And it asks for the feature 
vector for discernment by asking for the data of the captured image, and an inner product with each characteristic vector. In this 
case, a part of [ at least ] operation part calculates by capturing the image of a mutually different field. 

[0032] The image data processor concerning claim 10 is set to invention according to claim 9. The feature-vector storage section 
the basic intelligence constituted by matching directly or indirectly the predetermined related information about the feature vector 
which shows the location on said proper space, and the feature vector concerned is remembered to be, the feature vector 
(henceforth a "registration feature vector") memorized by said feature -vector storage section on said proper space — with each 
shown location The physical relationship check section which checks physical relationship with the location which said feature 
vector for discernment shows, The thing applicable to the criteria beforehand defined among said registration feature vectors is 
chosen based on the check result of said physical relationship check section. It is characterized by having the judgment section 
which obtains the related information about this selected registration feature vector by referring to said basic intelligence. 
[0033] According to this invention according to claim 10, the physical relationship check section checks the physical relationship of 
the location which each registration feature vector on proper space shows, and the location which the feature vector for 
discernment shows. The judgment section chooses the thing applicable to the criteria beforehand defined among registration 
feature vectors based on the check result of the physical relationship check section. And the related information about this 
selected registration feature vector is obtained by referring to basic intelligence. 

[0034] In the image data processor with which the image data processor concerning claim 1 1 is used for the image identification 
unit which identifies a discernment object based on image data The characteristic vector storage section by which two or more 
storage of the characteristic vector of an image is carried out, and the distribution section which distributes the data of the image 
inputted from the outside, Only a predetermined field is incorporated among the images distributed by said distribution section. This 
picking, it has the operation part which asks for the inner product of the data of the crowded image, and said characteristic vector, 
and is characterized by being what performs said inner product using the characteristic vector from which two or more preparations 
and a part of [ at least ] operation part differ said operation part mutually. 

[0035] According to this invention according to claim 1 1, the distribution section distributes the data of the image inputted from the 
outside. Then, among the images distributed by the distribution section, operation part incorporates only a predetermined field and 
asks for the inner product of the data of the captured image, and a characteristic vector. In this case, a part of [ at least ] 
operation part performs an inner product using a mutually different characteristic vector. 

[0036] The image data processor concerning claim 12 is set to invention according to claim 1 1. The feature -vector storage section 
the basic intelligence constituted by matching directly or indirectly the predetermined related information about the feature vector 
which shows the location on the proper space specified by said characteristic vector, and the feature vector concerned is 
remembered to be, The feature vector which shows the location on said proper space of said captured image which is constituted 
by the result of an operation of each operation part which calculates using a mutually different characteristic vector (henceforth 
"the feature vector for discernment"), the feature vector (henceforth a "registration feature vector") memorized by said feature- 
vector storage section — with each shown location The thing applicable to the criteria beforehand determined as the physical 
relationship check section which checks the physical relationship on ****** proper space among said registration feature vectors is 
chosen based on the check result of said physical relationship check section. It is characterized by having the judgment section 
which obtains the related information about this selected registration feature vector by referring to said basic intelligence. 
[0037] According to this invention according to claim 12, the physical relationship check section checks the physical relationship on 
the feature vector for discernment constituted by the result of an operation of each operation part which calculates using a 
mutually different characteristic vector, the location which each registration feature vector shows, and the proper space of **. The 
judgment section chooses the thing applicable to the criteria beforehand defined among registration feature vectors based on the 
check result of the physical relationship check section. And the related information about this selected registration feature vector 
is obtained by referring to basic intelligence. 

[0038] The image data processors concerning claim 13 are the registration feature vector which shows the location nearest to the 
location where said feature vector for discernment shows said criteria, and a thing which comes out and is characterized by a 
certain thing in invention according to claim 10 or 12. 

[0039] According to this invention according to claim 13, the registration feature vector which shows the location nearest to the 
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location which the feature vector for discernment shows is chosen by the judgment section mentioned above. 
[0040] It is characterized by being constituted including the information which shows the position of the discernment object 
reflected to the image with which the image data processor concerning claim 14 was used in order that said related information 
might ask for the registration feature vector matched with the related information concerned in invention according to claim 10, 12, 
or 1 3,/, and sowings. 

[0041] According to this invention according to claim 14, the information which shows the position of the discernment object 
reflected to the image used as related information in order to ask for a registration feature vector,/, and sowings is included. 
[0042] A photography means for the image identification unit concerning claim 1 5 to photo a discernment object, and to output the 
photography data, The logging means which starts the field specified separately from the image which said photography data 
constitute, A conversion means to change the image data of the field which said logging means started into the magnitude which 
was able to be defined separately, It is characterized by inputting the image data after being changed by said conversion means, and 
having the image data processor of any one publication of claim 9-14 which processes this. 

[0043] According to this invention according to claim 1 5, a photography means photos a discernment object and outputs that 
photography data. A logging means starts the field separately specified from the image which photography data constitute. A 
conversion means is changed into the magnitude which was able to define the image data of this started field separately. The image 
data after this conversion is inputted and an image data processor processes this. 
[0044] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing per this invention. In addition, this invention is 
not limited by the gestalt of this operation. 

[0045] [the gestalt 1 of operation] — the image identification unit of the gestalt 1 of this operation is applying a parametric proper 
space method, and is characterized by being identifiable to high degree of accuracy in the position of a discernment object (here 
car) etc. By changing variously the location of the logging field especially set as the object of discernment processing, and 
magnitude, lowering of the discernment precision resulting from unsuitableness, such as a logging location, is suppressed as much 
as possible, and highly precise discernment is enabled. Hereafter, it explains to a detail. 

[0046] First, the semantics (concept) of the main vocabulary used in this description is described (refer to drawing 1 ). 
[0047] A "registered-image group" is the set constituted with the image of two or more sheets. Moreover, a "registered image" is 
each image which constitutes a registered-image group. The registered-image group is constituted from an example of this drawing 
by the registered image of k sheets. These are used in order to make this equipment learn in advance of actual discernment 
processing. Study here is asking for a characteristic vector, a registration feature vector, etc. which are mentioned later, and 
storing these in the registration data-hold section 151. 

[0048] A "characteristic vector" is a vector acquired by processing Karhunen-Loeve expansion etc. to the set of an image (vector 
which expressed the image to accuracy (image vector)), and the number is arbitrary (however, fewer than the number of sheets of 
the image which constitutes a set). The image of one sheet in the set mentioned above (image vector) is expressed as linear 
combination of this characteristic vector. In the example of this drawing, although three characteristic vectors A, B, and C are 
drawn, the number is not restricted to this. An image can be expressed to accuracy, so that there are many characteristic vectors 
for which it asks (rendering). That is, it is discriminable to a more detailed difference. 

[0049] "Proper space" is the multi-dimension space expressed considering each of the characteristic vector mentioned above as a 
shaft. 

[0050] A "feature vector" is information in proper space which shows the location of a certain image (image vector). This feature 
vector is called for by calculating the inner product of a characteristic vector and image data. In addition, the image will be mutually 
similar, so that the location on proper space is near. This feature vector will be constituted considering the scalar value for the 
number (the example of this drawing three) of the characteristic vector currently used as an element. 

[0051] However, the above-mentioned definition is as describing the semantics of each vocabulary etc. intuitively and details, such 
as processing which asks for strict semantics and this, being given to the reference A mentioned above. 

[0052] The image identification unit 100 of the gestalt 1 of this operation is explained to a detail after this. This image identification 
unit 100 is functionally equipped with a camera 1 10, an image memory 120, the logging section 130, the normalization section 140, 
the image-data-processing section 150, the similarity judging section 160, a display 165, and the main control section 170, and is 
constituted as shown in drawing 2 . And these are mutually connected by the transmission line which transmits data. 
[0053] A camera 1 10 is for photoing a desired discernment object. This camera 1 10 has composition which outputs photography 
data (image data) to an image memory 1 20. 

[0054] An image memory 120 is for holding the image data photoed with the camera 1 10, and is constituted by rewritable 
semiconductor memory (RAM). Hereafter, the image currently held in the image memory 1 20 may be called a "subject-copy image." 

[0055] The field generation section 125 is for determining the field (logging field) started from the subject-copy image currently held 
in the image memory 120. Only the part of the field started among subject-copy images here is made into the object of discernment 
processing. Discernment becomes incorrectness when this logging location etc. is unsuitable. In order to prevent this, with the 
gestalt of this operation, it identifies to two or more fields. That is, the field generation section 125 generates two or more kinds of 
logging fields. 

[0056] A logging field can be specified based on a location Pjj and magnitude (width-of-face, height) Sm. Therefore, a location P0 
(xO, yO) and magnitude SO (w, h) are beforehand given as the information which specified the first stage logging field [ the field 
generation section 125 ], i.e., initial value. Though natural, the value which shows the field where possibility that the discernment 
object is reflected in the subject-copy image is the highest is set to this initial value. The high field of such possibility is assumed 
based on the actual operating environment of this image identification unit 100 etc. 

[0057] The field generation section 125 generates various logging fields by calculating to this initial value P0 and SO. For details, the 
back will be described in explanation of operation. 

[0058] In addition, the field generation section 125 is outputting the generated information which starts and shows the location of 
each field, and magnitude to the logging section 130. With the result of having processed this started image data, one by one, it is 
transmitted to a latter-part side and such information reaches [ image data / which was started ] to the similarity judging section 
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160 eventually again, and the similarity judging section 160 uses for asking for the location of the discernment object on a subject- 
copy image, and magnitude — having — **** — it is like. 

[0059] The logging section 130 is a thing which was determined by the field generation section 125 from the data of the subject- 
copy image currently held in the image memory 120 and which starts and cuts down the data of a field (it takes out). The logging 
section 130 is outputting the image data of the started field to the normalization section 140. 

[0060] The normalization section 140 performs processing (normalization) which changes the image data started by the logging 
section 1 30 from the subject-copy image into the magnitude which was able to be defined beforehand. The magnitude here defined 
beforehand is the magnitude of the image (registered image) which became the origin of the characteristic vector registered into 
the registration data-hold section 151 mentioned later. Hereafter, data after this normalization section 140 normalized are called 
"the data for discernment. " The normalization section 140 has composition which outputs data (data for discernment) after 
normalizing to the image-data-processing section 150. 

[0061] The image-data-processing section 150 is a part which performs actual discernment processing with the similarity judging 
section 160 mentioned later, is equipped with the registration data-hold section 151, the compression processing section 152, and 
the collating processing section 153, and is constituted. 

[0062] The registration data-hold section 151 is for memorizing various data required for discernment. As data memorized by the 
registration data-hold section 151, the basic intelligence table 1510, characteristic vectors A, B, and C, etc. are raised as shown in 
drawin g 3 . 

[0063] With the gestalt of this operation, a series of images which changed the position of a discernment object etc. continuously 
and were photoed are made into the registered-image group. Characteristic vectors A, B, and C are computed based on this. In 
addition, it is not necessary to hold in the registration data-hold section 151 about the registered-image group itself. 
[0064] The image number (the sign 1511 in drawing was attached) which indicates the registered image to be the basic intelligence 
table 1510 about each registered image, the feature vector (the sign 1512 in drawing was attached) of the registered image, and the 
attitude information (the sign 1513 in drawing was attached) which shows the position of the discernment object reflected to the 
registered image are matched mutually, and is stored. Hereafter, the feature vector about a registered image stored in this 
registration data-hold section 151 may be called a "registration feature vector." In addition, the example of this drawing constitutes 
the registered-image group from the registered image of 36 sheets. And as attitude information, the include angle of the 
discernment object reflected to each registered image is used. Moreover, it originates in using three characteristic vectors A, B r and 
C, and the feature vector is constituted from the gestalt of this operation by three scalar values (a, b, c). It is as having described 
the semantics of a characteristic vector and a feature vector in the beginning. 

[0065] The compression processing section 152 is for performing compression processing to the data for discernment inputted from 
the normalization section 140. The compression processing said here is calculating the inner product of the data for discernment, 
and the characteristic vector currently held at the registration data-hold section 1 51 , and means the processing which asks for a 
feature vector. 

[0066] The collating processing section 1 53 calculates the index value used as the actual object for a judgment in a similarity 
judging. This index value is the distance of the location which the feature vector for which the compression processing section 152 
on proper space asked shows, and the location which each registration feature vector shows. In addition, the registration feature 
vector has been obtained by reading from the registration data-hold section 151 beforehand. The collating processing section 153 
has composition which outputs the calculated index value to the similarity judging section 160. 

[0067] The similarity judging section 160 is forjudging the position of the car reflected to the subject-copy image based on the 
magnitude of the index value which the collating processing section 153 calculated etc. Specifically, this judgment is performed by 
determining the registration feature vector (namely, registered image most similar to the image used as the object for discernment) 
which shows the location nearest to the location which the feature vector for which the compression processing section 152 asked 
shows. Thus, by referring to the attitude information about the determined feature vector (namely, registered image), the position of 
the car reflected to the subject-copy image can be known. 

[0068] Furthermore, this similarity judging section 160 is equipped with the function to also detect the location of a car, and 
magnitude. This location etc. is detected as follows. That is, with the gestalt of this operation, logging from a subject-copy image is 
performed about two or more fields, and discernment processing is performed about each of each started field. Therefore, the 
location of a car and magnitude can also be known by referring to the information which judges the index value about which logging 
field was the smallest, starts it based on this judgment result, and shows the location of a field, and magnitude. In addition, the 
information which shows the location of a logging field and magnitude has the composition that the field generation section 125 
generates and outputs and is inputted into this similarity judging section 160 through each part mentioned above. 
[0069] A display 165 is for outputting the discernment result by this image identification unit 100. The main control section 170 is 
for controlling this image identification unit 100 whole. Each part of the above operates with the directions from this main control 
section 1 70. This main control section 1 70 is constituted by the memory in which a control program, data, etc. were stored, the 
processor, etc. The processor has realized various functions by performing various programs. 

[0070] The processor in which the field generation section 125 mentioned above, the logging section 130, the normalization section 
140, and image-data-processing section 150 grade also constitute the main control section 170 from a gestalt of this operation is 
realized by performing a predetermined program. 

[0071] With the "photography means" said in a claim, the camera 110 realizes in the gestalt of this operation. The field generation 
section 125 is realized with the "field decision means." The logging section 130 is realized with the "logging means." The 
normalization section 140 is realized with the "conversion means." With the "discernment means", the image-data-processing 
section 150 and similarity judging section 160 grade are realized. The registration data-hold section 151 is realized with the 
"characteristic vector storage means." The compression processing section 152 is realized with the "operation means." With 
"basic intelligence", it is equivalent to the basic intelligence table 1510. With "the feature vector for discernment", it is equivalent 
to the result of an operation of the compression processing section 152. With "related information", it is equivalent to the attitude 
information 1513 included in the basic intelligence table 1510. The registration data-hold section 151 is realized with the "feature- 
vector storage means." With a "registration feature vector", it is equivalent to the feature vector 1512 contained in the basic 
intelligence table 1510. The "physical relationship check means" is realized by the collating processing section 153. The "judgment 
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means" is realized by the similarity judging section 160. The "output means" is realized by the display 165. However, the response 
relation which each part of the above cooperated closely mutually, was functioning, and was described here is not strict. For 
example, although the definition mentioned above has not described, in realizing the function of each above-mentioned means, the 
main control section 1 70 is involving. 

[0072] Next, actuation is explained. First, actuation of the discernment processing in this image identification unit 100 is explained 
using drawin g 4 . It has already ended and study performs the following explanation in the registration data-hold section 151 as that 
in which the characteristic vector etc. is stored beforehand. 

[0073] A camera 1 10 photos a discernment object and stores the photography data in an image memory 120. On the other hand, 
the field generation section 125 generates the information which shows various logging fields based on the initial value P0 (xO, yO) 
and SO (w, h) prepared beforehand. And directions of the generated information Pjj and Sm which starts and shows a field, and the 
sequence started further etc. are started, and it outputs to the section 1 30. In addition, the back explains generation of this logging 
field to a detail more nearly further. 

[0074] the information Pjj and Sm as which the logging section 130 was inputted from the field generation section 125 — the field 
Rc pinpointed is started from the subject-copy image R in which it was stored in the image memory 1 20. And the image data of this 
started field Rc is outputted to the normalization section 140 one by one. 

[0075] The normalization section 140 is normalizing the magnitude of the image data inputted from the logging section 130, and 
creates the data for discernment. And this data for discernment is outputted to the image-data-processing section 150. 
[0076] The compression processing section 1 52 of the image-data-processing section 1 50 compresses each of this data for 
discernment. That is, it asks for a feature vector by calculating each of the data for discernment, and an inner product with a 
characteristic vector. Naturally, this feature vector is computed for every data for discernment (every [ that is, ] started field). 
[0077] Continuing, the collating processing section 153 finds the distance (index value) on the proper space of the feature vector 
called for by doing in this way, and each registration feature vector, and outputs this to the similarity judging section 160. 
[0078] The similarity judging section 160 is judging the magnitude of the index value calculated by doing in this way, and determines 
combination with this smallest index value. That is, the combination from which the highest similarity was acquired among the 
combination of the data for discernment (logging field) and a registration feature vector is determined. And the position of the car 
reflected to the subject-copy image is acquired by referring to the attitude information about the registration feature vector of this 
determined combination. Furthermore, it is based on the location about the logging field of this determined combination, and 
magnitude, and the location of the car on a subject-copy image and magnitude are obtained. 

[0079] In this case, when logging from a subject-copy image is performed in the unsuitable location etc., even if a registered image 
and a similar part suit a subject-copy image, this index value will become large. That is, a part similar to a registered image is 
undetectable. With the gestalt of this operation, it is identifying by changing the location of this logging field, and magnitude 
variously. For this reason, even if the initial value of a logging field is not value optimal for the subject-copy image at that time, a 
high discernment precision is expectable. 

[0080] Finally, a display 165 outputs this discernment result, i.e., the location for which the similarity judging section 160 asked, size, 
and a position. Explanation of discernment processing of operation is finished above. 

[0081] Below, generation actuation of the logging field by the field generation section 125 is explained using drawing 5 . The field 
generation section 125 generates various logging fields by performing the operation of the following type (1) and a formula (2) to 
initial value P0 (xO, yO) and SO (w, h). That is, i and j are changed variously and the location Pjj of various logging fields is 
determined by performing a formula (1). 
[0082] 

P*U= (xO+deltax-i, yO+deltay-j) — (1) 

It is possible to set the following values to the various variables contained in the formula (1), for example. That is, it is possible to 
consider as i= (-2, -1, and {0, 1, 2}) and j= (-2, -1, and (0, 1, 2)). Moreover, it is possible to be referred to as deltax=0.1andw, and 
deltay=0.1andh. 

[0083] Moreover, various logging area-size Sm is determined by changing m variously and performing a formula (2). 
[0084] Sm=S0andm — (2) 

as m in a formula (2) — 0.90, 0.95, 1.0, and 1. — it is possible to set up numeric values, such as 05 and 1.1. 

[0085] The field generation section 125 outputs the sequence which starts to Information Pjj and Sm pan in which various logging 
fields which carried out in this way and were generated are shown to the logging section 130. It starts above and explanation of 
generation actuation of a field is finished. 

[0086] Since discernment processing is performed about various fields (logging field) in a subject-copy image, with the gestalt 1 of 
this operation, a high discernment precision is expectable, as explained above. That is, lowering of the discernment precision 
resulting from the unsuitableness of a logging field can be prevented. 

[0087] Although a feature vector and the attitude information about the image corresponding to the feature vector were directly 
matched in the basic intelligence table 1510 ( drawing 3 ) with the gestalt 1 of operation mentioned above, the concrete 
configuration of a basic intelligence table is not limited to this. For example, as long as a position should just be known, the image 
number 1511 may not only be contained. Moreover, this basic intelligence table does not necessarily need to be constituted as one 
table, and may be divided and constituted by plurality. However, even if it is this case, attitude information and a feature vector 
need to match that it is also indirect (minding for example, an image number). 

[0088] Although the similarity judging section 160 of the gestalt 1 of operation mentioned above was searching for combination with 
the highest similarity (a logging field, registered image) among registered images, the concrete judgment technique of the similarity 
judging section 160 is not limited to this. When sufficient if the similarity in the tolerance set up beforehand is acquired then, 
processing is ended in the phase which discovered the combination below a predetermined value, and it is based on the discovered 
combination, and a final discernment result is determined and you may make it the distance on proper space output it. 
[0089] Although each registration feature vector was stored in the registration data-hold section 151 with the gestalt 1 of operation 
mentioned above, the information (function) which shows one curve (or curved surface) obtained by replacing with this and 
interpolating the location (registration feature vector) of each registered image may be stored. This is equivalent to having 
determined with interpolation the location of the image in the position between the continuous registered images which is not 
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photoed actually. Hereafter, the curve (or curved surface) created by this interpolation will be called a "manifold." In this case, this 
will be made into an index value in quest of the distance on the proper space of the feature vector (point) for which the 
compression processing section 152 asked, and this manifold. In this case, as for the attitude information mentioned above, it is 
desirable to express as a function which carries out the parameter of the coordinate on this proper space. Since the attitude 
information in the location of the arbitration on proper space can be acquired if it does in this way, it can identify more finely. 
[0090] The registered image obtained by changing the position of one discernment object continuously and photoing it constituted 
the registered-image group from the gestalt 1 of operation mentioned above. However, the registered image which constitutes a 
registered-image group is not limited to this. For example, the registered image of two or more sheets from which the class of 
reflected discernment object differs may constitute a registered-image group. If it does in this way, discernment of a type of a car 
is possible. In this case, instead of attitude information, the type-of-a-car information which shows a type of a car will be stored in 
a basic intelligence table. Naturally, it is also possible to identify both a type of a car and a position. In this case, it is necessary to 
equip a basic intelligence table with both type-of-a-car information and attitude information. 

[0091] Although similar extent was judged only based on the distance on proper space with the gestalt 1 of operation mentioned 
above, the technique of a judgment is not limited to this. You may judge by checking more the physical relationship of a registration 
feature vector and the feature vector about a photography image in a detail. For example, the distance for two points (difference of 
a coordinate value [ in / strictly / the direction of an axis of coordinates concerned ]) may be judged in independent for every axis 
of coordinates which constitutes proper space. In this case, setting priority as an axis of coordinates is also considered if needed. A 
finer judgment is possible if it does in this way. 

[0092] With the gestalt 1 of operation mentioned above, the measuring object data suitable for a registered image are made to be 
obtained by starting two or more times by changing the location of a logging field, and magnitude. However, the technique of 
attaining optimization (or matching) with a registered image and measuring object data is not limited to this. Hereafter, it states as 
gestalten 2-5 of operation of other examples which attain optimization with a registered image and measuring object data. 
Explanation here is given to state focusing on a point of difference with the gestalt 1 of operation. 

[0093] In addition, optimization (or matching) here means the processing which selects a registered image and a logging field so that 
the location and magnitude of the reflected car may be mutually in agreement about a registered image and measuring object data. 
With the gestalt 1 of operation mentioned above, the processing which changes a logging field variously is equivalent to this. 
However, based on the location and magnitude of a car, it does not select actually, but it is selecting so that consequent more high 
similarity may be acquired. 

[0094] [the gestalt 2 of operation] — with the gestalt 2 of this operation, it is increasing a registered image conversely in the 
gestalt 1 of operation mentioned above, and is characterized [ main ] by attaining optimization (or matching) with a registered image 
and measuring object data (logging field). Hereafter, it explains to a detail. 

[0095] The configuration in the gestalt 2 of this operation was shown in drawing 6 . One registered-image group including the 
registered image from which the location to which not only a position but the discernment object is reflected differs consists of 
gestalten 2 of this operation. And it asks for the characteristic vector about this registered-image group, the feature vector about 
each registered image, etc., and stores in the registration data-hold section 151. Moreover, field generation section 125a generates 
only the first stage logging field appointed beforehand. Points other than this are the same as the gestalt 1 of operation. 
[0096] Since it is not accompanied by buildup of the amount of data processing at the time of discernment processing with the 
gestalt 2 of this operation, high-speed processing is possible. 

[0097] [the gestalt 3 of operation] — with the gestalt 3 of this operation, it is characterized [ main ] by combining the gestalt 1 of 
operation mentioned above, and the gestalt 2 of operation. That is, it starts with a registered image, corresponds by the technique 
of the gestalt 2 operation about small mismatching with a field, and is coped with by the technique of the gestalt 1 operation about 
big mismatching. Hereafter, it explains to a detail. 

[0098] The technique of the gestalt 2 operation mentioned above constituted one registered-image group not only including the 
position of a discernment object but the location to which the discernment object is reflected and the registered image from which 
magnitude differs. Since a feature vector can be calculated beforehand, in respect of calling it improvement in the speed of 
processing speed with such a configuration, its advantage is large. On the other hand, when the number of sheets of a registered 
image increases, there is a problem that discernment precision falls. This is based on the following reasons. That is, asking for a 
characteristic vector is equivalent to compressing a registered-image group in the form of a characteristic vector. Therefore, if the 
number of sheets of a registered image is increased without increasing the number of a characteristic vector, extent of data 
degradation will become intense (extent which can restore the data which are a dimension is low). And if similarity is judged based 
on the intense data of such degradation, naturally the precision will also fall. Although it is possible to avoid lowering (that is, 
lowering of discernment precision) of precision if the number of a characteristic vector is also increased in accordance with 
number-of-sheets buildup of a registered image, the required amount of operations will increase on the occasion of discernment 
processing. 

[0099] There are many problems on the relation which is, on the other hand, following two or more fields in logging from a subject- 
copy image with the gestalt 1 of operation mentioned above in respect of processing speed. That is, it is necessary to ask for the 
feature vector about the image of the started field each time. For this reason, by such technique, the increment in the amount of 
operations, i.e., lowering of processing speed, does not escape. 

[0100] As a result of taking into consideration the advantages and disadvantages of each above technique, the following 
configurations are adopted with the gestalt 3 of this operation. 

[0101] Logging from a subject-copy image is performed about two or more fields. However, the location of each logging field and the 
difference of magnitude are enlarged to some extent. Logging with the small difference between a location and magnitude is not 
carrying out, and reduces the class of field to start. On the other hand, a registered-image group is constituted including the 
registered image from which not only the position of a discernment object but a location and magnitude differ. However, 
modification of a location and magnitude is limited to the sufficiently small range, and also minimizes buildup of the number of 
sheets of a registered image. Processing speed and a high discernment precision can be reconciled with such a configuration. 
[0102] [the gestalt 4 of operation] — with the gestalt 4 of this operation, it is characterized [ main ] by having the configuration 
which detects the location of a discernment object etc. Hereafter, it explains to a detail. 
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[0103] The configuration in the gestalt 4 of this operation was shown in drawin g 7 . In addition, the sign same about the same 
component as the gestalt of operation mentioned above is attached, and explanation is omitted. A discernment object (field where it 
is presumed strictly that a discernment object exists) is photoed with an infrared camera 181. 

[0104] Based on the photography image (namely, temperature distribution) of this infrared camera 181, the car detection section 
182 identifies a discernment object and a background, and detects the location and magnitude of a measuring object object (car) on 
an image. And a detection result is outputted to field generation section 125b. In this case, since it is also considered that the 
measuring object object is moving, location detection etc. is performed to the timing by which the image stored in the image 
memory 120 was photoed. 

[0105] Then, field generation section 125b determines the location and magnitude of a logging field based on the location and 
magnitude of the car inputted from the car detection section 182. This is easily possible by equipping field generation section 125b 
with the information which shows the relative physical relationship of a photography field with a camera 1 10, and the photography 
field by the infrared camera 181. Field generation section 125b starts the location of the determined logging field, and magnitude, 
and outputs them to the section 1 30. 

[0106] With the gestalt 1 of operation mentioned above, the first stage logging field made into the object of image discernment was 
given fixed beforehand. Therefore, even if it changes a logging field variously how and identifies, when this initial value is 
substantially shifted from the optimum value, sufficient discernment precision is not acquired. However, since it starts based on the 
location of a actual car and a field is determined, an always high discernment precision is expectable by any cases with the gestalt 4 
of this operation. Such a configuration is suitable for the activity by the operating environment (for example, outdoors) to which the 
temperature gradient of a discernment object and a background becomes large. 

[0107] Here, although the location of a discernment object etc. was detected based on the photography data of an infrared camera 
181, the concrete technique of detection is not limited to this. For example, a location may be detected by combining a photo 
detector/light emitting device. 

[0108] In addition, in the gestalt 4 of this operation, an infrared camera 181 and the car detection section 182 are realized with the 
"location detection means" said in a claim. 

[0109] [the gestalt 5 of operation] — with the gestalt 5 of this operation, it is characterized [ main ] by detecting the dynamic body 
contained in this image by performing a predetermined image processing to the image photoed with the camera 110. Hereafter, it 
explains to a detail. 

[01 10] The configuration in the gestalt 5 of this operation was shown in drawin g 8 . In addition, the sign same about the same 
component as the gestalt of operation mentioned above is attached, and explanation is omitted. 

[01 1 1] The mobile detecting element 185 is analyzing the image photoed with the camera 1 10, and detects the mobile reflected on 
this image. This detection compares the image (the image already held here in the image memory 120, and image which the camera 
1 10 is outputting then) of two or more sheets, and, specifically, is performed by asking for that difference etc. And the location and 
magnitude of a mobile which were detected are outputted to field generation section 125c. Based on the location and magnitude of 
this mobile, field generation section 125c determines the location of a logging field, and magnitude, and outputs them to the logging 
section 130. Such a configuration is effective when the discernment object is moving. In addition, in the gestalt 5 of this operation, 
the mobile detecting element 185 realizes with the "location detection means" said in a claim. 

[01 12] [the gestalt 6 of operation] — the image identification unit of the gestalt 6 of this operation is having had the hardware 
(image data processing unit 200) of a configuration of having been suitable for the parametric proper space method, and enables 
activation of discernment processing at a high speed. It is characterized [ main ] by processing the data of each other about two or 
more logging fields (individual object domain) in parallel by element processor 220 (1) - (n) especially. Hereafter, it explains to a 
detail. 

[01 13] A configuration is explained for the equipment in the gestalt of this operation using drawin g 9 and drawing 10 . Explanation 
after this is performed focusing on a point of difference with the gestalt 1 of operation. The same sign is given to the part which has 
the same function as the gestalt 1 ( drawin g 2 ) of operation, and a configuration, and explanation is omitted. 

[01 14] About a camera 1 10 and an image memory 120, it is the same as that of the gestalt 1 of operation. Although logging section 
130a is for cutting down data from a subject-copy image, the fields to start differ in the logging section 130 in the gestalt 1 of 
operation. With the gestalt of this operation, in order to attain improvement in the speed of processing, this logging is divided into 
inclusion logging and individual logging, and is performed. And logging section 1 30a carries out only about inclusion logging. About 
individual logging, it has realized by shifting mutually the incorporation timing of the data based on the element processor 220 
mentioned later. 

[01 15] "Inclusion logging" said here is processing whose the discernment processing of each starts collectively the field Ri (it is 
called an "inclusion field" below) which included the whole target field Rs (it may be called an "individual object domain" below) in 
this subject-copy image (refer to drawing 1 1 ). Moreover, "individual logging" is processing which starts the object domain Rs 
according to each separately from this inclusion field Ri, respectively (refer to drawin g 1 1 ). That is, the function which starts the 
individual object domain Rs from a subject-copy image is realized by this logging section 130a and the image data processing unit 
200 mentioned later. 

[0116] Normalization section 140a performs the normalization of data like the normalization section 140 in the gestalt 1 of 
operation. However, a part of actual contents of an operation differ. With the gestalt of this operation, the data of the whole 
inclusion field instead of an individual object domain are inputted into normalization section 140a on the relation whose logging 
section 130a is performing only inclusion logging (that is, individual logging is omitted). Therefore, in normalization section 140a, the 
object area size classified by each contained to this inclusion field normalizes so that it may be in agreement with the magnitude of 
the registered image described previously. Therefore, it becomes larger than the image (registered image) which became the origin 
of the characteristic vector registered into memory 210 as the whole image data after giving the normalization. Normalization 
section 140a has transmitted data after performing the normalization to the image data processing unit 200. 

[01 17] The image data processing unit 200 plays the role which is mainly equivalent to the image-data-processing section 150 in 
the gestalt 1 of operation. In applying a parametric proper space method, it is necessary to calculate a huge amount as stated 
previously. This image data processing unit 200 is designed considering performing this operation at a high speed as a chief aim. It is 
that the element processor 220 mentioned later specifically operates two or more preparations and this in parallel, and this is 
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realized. Moreover, to each element processor 220, do not transmit data, they are put in block according to an individual, and data 
are distributed (or broadcast). 

[01 18] The image data processing unit 200 is equipped with memory 210, the data distribution section 215, element processor 220 
(1) - (n) and a sequencer 230, and the computing element 240 between vectors, and is specifically constituted as shown in drawin g 
10 . Furthermore, it has the transmission line 251,252,253,254 which connects these mutually. Hereafter, especially about element 
processor 220 (1) - (n), unless it is necessary to distinguish, it may only be described as the element processor 220. The same is 
said of the publication of a drawing. 

[0119] Memory 210 is for memorizing various data required for discernment processing, the role equivalent to the registration data- 
hold section 151 in the gestalt 1 ( drawin g 2 ) of operation is played, and the information equivalent to the basic intelligence table 
1510 ( drawing 3 ) mentioned above is stored. With the gestalt of this operation as well as the gestalt 1 of operation, three kinds of 
characteristic vectors A, B, and C etc. shall be stored. By rewriting such information if needed, it can respond to discernment of 
various discernment objects. In addition, memory 210 consists of rewritable memory. At the time of discernment processing, the 
characteristic vectors A, B, and C stored in this memory 210 are distributed to each element processor 220 all at once through a 
transmission line 251 one by one. It cannot be overemphasized that the configuration in which such distribution (broadcast) is 
possible is adopted as a transmission line 251. Moreover, a registration feature vector is sent to the computing element 240 
between vectors through a transmission line 252. 

[0120] The data distribution section 215 transmits the data of the inclusion field after the normalization was given by normalization 
section 140a to each element processor 220 through a transmission line 253. This transmission is performed by distributing the 
same data to each element processor 220 all at once (or broadcast). It cannot be overemphasized that the configuration in which 
such distribution (broadcast) is possible is adopted as a transmission line 253. This distribution has composition performed by [ as 
scanning sequentially the whole (that is, inclusion field whole) data inputted from normalization section 140a ]. 
[0121] The element processor 220 is a processor which specialized in the discernment processing which used the parametric 
proper space method, and plays the role which is mainly equivalent to the compression processing section 152 in the gestalt 1 
( drawin g 2 ) of operation. Although it is not clear on a drawing, the element processor 220 is adopting two or more steps of pipeline 
configurations, and the improvement in the speed of processing speed of drawing is in the interior. Moreover, a part for the number 
[ processor / 220 / element ] according to the class of individual object domain is prepared. And each of each element processor 
220 takes charge of processing of any one individual object domain. That is, the element processor 220 (1) processes the data with 
which the element processor 220 (2) originated the data originating in a certain individual object domain in other individual object 
domains again. Therefore, with the gestalt of this operation, the discernment processing to n kinds of individual object domains can 
be processed in parallel. 

[0122] The actual element processor 220 is equipped with the data receiving controller section 221, the **** image storing memory 
222, and a multiplier 223 and an adder 224, and is constituted as shown in drawing 10 . 

[0123] The data receiving controller section 221 incorporates during the period which was able to define beforehand the data 
transmitted through a transmission line 253 from the data distribution section 215 (distribution). The period when these periods 
differed every element processor 220 with which that data receiving controller section 221 belongs is set up. That is, each data 
receiving controller section 221 incorporates only the data of the individual object domain which the element processor 220 to 
which oneself belongs is taking charge of by what should be mutually differed in this incorporation period. The timing to incorporate 
is specified by the main control section 170 through a sequencer 230. 

[0124] The **** image storing memory 222 is the memory for holding the image data incorporated by the data receiving controller 
section 221. Hereafter, with the gestalt 6 of this operation, it is incorporated by each element processor 220 and the data currently 
held at this **** image storing memory 222 may be called "the data for discernment." 

[0125] A multiplier 223 and an adder 224 are for performing the inner product of the image data (data for discernment) currently 
held at the **** image storing memory 222, and the characteristic vector inputted from memory 210. This multiplier 223 and adder 
224 have composition which outputs the result of an operation (namely, an individual object domain feature vector) to the 
computing element 240 between vectors. 

[0126] A sequencer 230 is for controlling actuation of each element processor 220 through a transmission line 254. This sequencer 
230 is constituted so that it may operate according to the directions from the main control section 170. That is, setting out of each 
part has composition made by this sequencer 230 based on the directions from the main control section 170. 

[0127] The computing element 240 between vectors plays the role equivalent to the collating processing section 153 in drawin g 2 . 
The computing element 240 between vectors calculates the index value about each feature vector inputted from each element 
processor 220. Specifically, this index value is the distance on the proper space of the feature vector (point) inputted from the 
element processor 220, and the registration feature vector stored in memory 210 as stated previously. The computing element 240 
between vectors is outputting the calculated index value to the similarity judging section 160. 

[0128] Claims 9 and 10 in a claim correspond to the gestalt 6 of this operation. With the "characteristic vector storage section" in 
these claims, it is equivalent to memory 210 in the gestalt 6 of this operation. The data distribution section 215 etc. is realized with 
the "distribution section." With "operation part", it is equivalent to the element processor 220. With the "feature-vector storage 
section", it is equivalent to memory 210. With the "physical relationship check section", it is equivalent to the computing element 
240 between vectors. It is equivalent to the similarity judging section 160 with the "judgment section." However, the response 
relation which coordinated each part of the above of each other closely, was operating, and was described here is not strict. 
[01 29] Next, actuation is explained using drawing 9 , drawin g 10 , drawin g 1 1 , and drawing 1 2. In addition, the example which creates 
three kinds of logging fields (individual object domain) is shown in drawin g 1 1 . Moreover, in accordance with this, when drawin g 12 is 
equipped with three element processors 220, the example of an about is shown. 

[0130] A camera 110 photos a discernment object and stores the image data (subject-copy image) in an image memory 120. On the 
other hand, the field generation section 125 generates various logging fields (individual object domain) based on the initial value P0 
(xO, yO) and SO (w, h) prepared beforehand. And the generated information Pjj and Sm which starts and shows a field is started, and 
it outputs to section 1 30a. 

[0131] Logging section 130a starts the field (inclusion field) which was directed from the field generation section 125 and which 
started and included all the fields (individual object domain) from the subject-copy image in which it was stored in the image 
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memory 120. And the image data of this started field is outputted to normalization section 140a. For example, in the example of 
drawin g 1 1 , the inclusion field Ri containing whole individual object domain Rs(1) - (3) is started from the subject-copy image R. 
[0132] Normalization section 140a gives the normalization to the image data inputted from logging section 130a. This normalization 
is performed so that it may become the magnitude of the individual object domain included in the image data inputted from logging 
section 1 30a which was in agreement with the registered image, respectively. And data after giving this normalization are outputted 
to the image data processing unit 200. 

[0133] The data distribution section 215 of the image data processing unit 200 scans the whole (that is, inclusion field Ri after 
normalizing) image data inputted from normalization section 140a (refer to drawin g 12 ), and transmit to each element processor 220 
all at once through a transmission line 253 (distribution). In addition, in drawin g 12 , the arrow head showed this scan all over the 
inclusion field Ri. 

[0134] The data receiving controller section 221 of each element processor 220 incorporates during the period which was able to 
define beforehand the data transmitted by doing in this way (distribution), and is made to hold in the **** image storing memory 
222 at this time. Thus, each data receiving controller section 221 can incorporate only the data originating in the individual object 
domain Rs which the element processor 220 to which oneself belongs is taking charge of (refer to drawin g 12 ). 
[0135] On the other hand in parallel to this, the characteristic vectors A, B, and C stored in memory 210 are transmitted to each 
element processor 220 through a transmission line 251 one by one. 

[0136] A multiplier 223 and an adder 224 are performing the inner product of the image data (data for discernment) currently held at 
the **** image storing memory 222, and the characteristic vectors A, B, and C inputted from memory 210, and ask for the feature 
vector about this data for discernment. And the feature vector for which it asked is outputted to the computing element 240 
between vectors. 

[0137] The data of each other about the individual object domain where element processor 220 (1) - (n) differs mutually as 
mentioned above can be processed in parallel. 

[0138] In addition, actuation of a series of above element processors 220 is controlled by the sequencer 230 through the 
transmission line 254. 

[0139] Continuing, the computing element 240 between vectors finds the distance (index value) on the proper space of the feature 
vector inputted from each element processor 220, and a registration feature vector. And the calculated index value is outputted to 
the similarity judging section 160. 

[0140] The similarity judging section 160 judges the magnitude of the index value calculated by doing in this way. And based on this 
judgment result, the location of the car reflected to the subject-copy image, a position, and size are determined. 
[0141] According to the gestalt 6 of this operation, the data of each other about two or more individual object domains can be 
processed in parallel as explained above. Therefore, image discernment processing based on a parametric proper space method can 
be performed at a high speed. Therefore, discernment processing can be completed in a short time. On the contrary, since data 
processing (namely, finer discernment processing) of a large quantity can be performed more when the processing time is fixed and 
is considered, a high discernment precision is realizable. 

[0142] [the gestalt 7 of operation] — the image identification unit of the gestalt 7 of this operation is having had the hardware 
(image data processing unit 200a) of a configuration of having been suitable for the parametric proper space method, and enables 
activation of discernment processing at a high speed. It is characterized [ main ] by sharing and processing the data about one 
individual object domain in parallel by two or more element processor 220a(1) - (n) especially. Hereafter, it explains to a detail. 
[0143] Image data processing unit 200a in the image identification unit in the gestalt of this operation is explained using drawin g 13 . 
Explanation after this is performed focusing on a point of difference with the gestalt 6 of operation. The same sign is given to the 
part which has the same function as the gestalt 6 ( drawin g 10 ) of operation, and a configuration, and explanation is omitted. 
[0144] Here, n characteristic vector V(1) - (n) shall be called for from a registered-image group (refer to drawing 1 ). Hereafter, 
when each characteristic vector V(1) - (n) does not need to be distinguished, it may be described as characteristic vector V, 
without distinguishing these. 

[0145] With the gestalt of this operation, it has element processor 220a for the number (here n pieces) of the characteristic vector 
used for discernment. Moreover, element processor 220a(1) - (n) of the gestalt of this operation is equipped with characteristic 
vector memory 225 (1) - (n). Hereafter, when each characteristic vector memory 225 (1) - (n) does not need to be distinguished, it 
may be described as the characteristic vector memory 225, without distinguishing these. 

[0146] In the characteristic vector memory 225, characteristic vector V is beforehand transmitted and held through a transmission 
line 251 from memory 210 before activation of discernment processing. In this case, mutually different characteristic vector V 
transmits and characteristic vector 225 (1) - (n) is held. 

[0147] Moreover, data receiving controller section 221 a(1) - (n) is set up so that data of each other may be incorporated at the 
same period. That is, it is set up so that the data of the same individual object domain may be incorporated mutually. In addition, 
this setting out is made by the sequencer 230 under control by the main control section 170. 

[0148] Computing-element 240between vectors a is constituted so that the result of an operation (scalar value of n pieces) 
outputted all at once from element processor 220a(1) - (n) may be summarized to one and this may be treated as one feature 
vector. Thus, about each of the obtained feature vector, the point of finding distance with the registration feature vector on proper 
space is the same as the gestalt 6 of operation. 

[0149] Claims 1 1 and 12 in a claim correspond to the gestalt 7 of this operation. With the "characteristic vector storage section" in 
these claims, it is equivalent to memory 210 in the gestalt 7 of this operation. The data distribution section 215 grade is realized 
with the "distribution section." With "operation part", it is equivalent to element processor 220a. With the "feature-vector storage 
section", it is equivalent to memory 210. With the "physical relationship check section", it is equivalent to computing-element 
240between vectors a. With the "judgment section", it is equivalent to the similarity judging section 160. However, the response 
relation which coordinated each part of the above of each other closely, was operating, and was described here is not strict. 
[0150] Next, actuation is explained. Processing actuation until it results [ from photography with a camera 1 10 ] in processing by 
normalization section 140a is the same as that of the gestalt 6 of operation. 

[0151] The data distribution section 215 of image data processing unit 200a scans the whole (that is, inclusion field Ri after 
normalizing) image data inputted from normalization section 140a, and transmit to each element processor 220a all at once through 



file://C:¥Documents and Settings¥Owner¥My DocumentsVJPOEnVJP~A-2002H40706.html 2007/09/1 1 



JP-A-2002-1 40706 13/21 v 

a transmission line 253 (distribution). 

[0152] Each data receiving controller section 221a incorporates during the period which was able to define beforehand the data 
transmitted by doing in this way (distribution), and is made to hold in the **** image storing memory 222 at this time. In this case, 
the period when each data receiving controller section 221a incorporates data is mutually made the same. Therefore, each data 
receiving controller section 221a will incorporate the data of the same individual object domain mutually. 

[0153] By the way, the initiative is taken in initiation of discernment processing, and characteristic vector V is transmitted to each 
characteristic vector memory 225 from memory 210. Characteristic vector V which is mutually different in each characteristic 
vector memory 225 is held, that is, — the time of discernment processing — the characteristic vector memory 225 (1) — 
characteristic vector V (1) — moreover, characteristic vector V (2) is held at the characteristic vector memory 225 (2), and 
characteristic vector V (n) is held further at the characteristic vector memory 225 (n). What is necessary is just to perform the 
transfer of this characteristic vector V once before initiation of discernment processing. 

[0154] The multiplier 223 and adder 224 of each element processor 220a perform the inner product of the image data (data for 
discernment) currently held at the **** image storing memory 222, and characteristic vector V stored in the characteristic vector 
memory 225. And the result of an operation (scalar value) is outputted to computing-element 240between vectors a. 
[0155] It can assign and process in parallel for every characteristic vector to which element processor 220a(1) - (n) uses data 
processing about one individual object domain for an operation as mentioned above. 

[0156] Continuing, computing-element 240between vectors a is summarizing the n results of an operation (scalar value) inputted 
from each element processor 220a(1) - (n), and treats this as one feature vector. And the distance (index value) on the proper 
space of this feature vector and a registration feature vector is found. And the calculated index value is outputted to the similarity 
judging section 160. 

[0157] The similarity judging section 160 judges the magnitude of the index value calculated by doing in this way. And based on this 
judgment result, the location of the car reflected to the subject-copy image, a position, and size are determined. 
[0158] According to the gestalt 7 of this operation, the data about one individual object domain can be shared and processed in 
parallel by two or more element processor 220a as explained above. Therefore, image discernment processing based on a 
parametric proper space method can be performed at a high speed. Therefore, discernment processing can be completed in a short 
time. On the contrary, since data processing (namely, finer discernment processing) of a large quantity can be performed more when 
the processing time is fixed and is considered, a high discernment precision is realizable. 

[01 59] Since each element processor 220a is equipped with the characteristic vector memory 225, a characteristic vector can be 
made to transmit and hold beforehand to each element processor 220a with the gestalt 7 of operation mentioned above. Therefore, 
there are few limits on the specification about transmission-line 251 grade (especially a transfer rate, the need for broadcast), and a 
design is easy. 

[0160] With the gestalt 7 of this operation, distribution of the data to each element processor 220a was performed like the gestalt 6 
of operation. That is, the data distribution section 215 was distributing so that the whole inclusion field Ri might be scanned 
( drawin g 12 ). However, element processor 220a in the gestalt 7 of this operation shares the processing about one individual object 
domain mutually, and is performing it in parallel. Any element processor 220a of parts for data division other than the individual 
object domain which serves as a processing object then in such mode of processing is unnecessary. Therefore, it may be made to 
perform distribution of the data based on the data distribution section 215 only about the individual object domain then made into 
the processing object. If it does in this way, since it is not necessary to distribute even unnecessary data, the further improvement 
in the speed of processing speed is possible. 

[0161] The configuration of the gestalt 7 of operation mentioned above and the gestalt 6 of operation may be combined. That is, 
two or more element processors are divided into two or more groups, and you may make it take charge of a different individual 
object domain for every group. In this case, the element processor belonging to the same group will share and process the data of 
the same individual object domain mutually. Transfer of the characteristic vector to each element processor and maintenance will 
also be performed in accordance with this. That is, about the element processor belonging to the same group, a transfer etc. will 
carry out a mutually different characteristic vector. Naturally, the computing element between vectors will also adopt the 
configuration (that is, configuration corresponding to both the gestalt 6 of operation, and the gestalt 7 of operation) corresponding 
to this. 

[0162] The gestalten 1-7 of the operation described until now were the image identification units which all applied only the 
parametric proper space method. However, the discernment result that the parametric proper space method excelled most under 
what kind of situation cannot necessarily be obtained. The result that the direction of the conventional technique excelled 
depending on the case may be obtained. For example, when the description of a discernment object has clarified, the description 
may be extracted from the photoed image and the direction of the technique of identifying an image based on this extracted 
description data may be excellent. Therefore, the discernment processing by the parametric proper space method and the 
discernment processing by the feature extraction may be combined. 

[0163] In this way of combining, juxtaposition how to combine as indicated to be combination to a serial target as shows 
fundamentally drawin g 14 at drawing 15 can be considered. First, a certain extent will be narrowed down for the candidate (or range) 
of a discernment result by discernment processing by the feature extraction, and a final conclusion will be drawn over the technique 
( drawin g 14 ) combined in serial by the discernment section by the parametric proper space method after that. On the other hand, 
in juxtaposition-combination, both are properly used according to the object for discernment etc. Actually, this serial-usage and a 
juxtaposition-usage may be combined. In addition, in drawin g 14 and drawin g 15 , although the discernment section by the feature 
extraction was used, the discernment processing section by other technique other than this may be combined with the discernment 
section by the parametric proper space method. 

[01 64] In carrying out this invention actually, it is not necessary to adopt the gestalten 1 -7 of operation mentioned above, and 
various configurations further described as the modification as they are. Only the part of these configurations may be adopted 
within limits by which the object is attained. Moreover, it combines suitably and it cannot be overemphasized that you may 
constitute. 
[0165] 

[Effect of the Invention] As explained above, in the image identification unit of this invention, and an image data processor, quick 
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and highly precise discernment processing etc. is possible. It is as follows [ detail ] more. 

[0166] In invention according to claim 1, discernment processing can be performed only for the field of the request of the subject- 
copy images. Therefore, the precision of discernment processing can be raised by determining the field to start the optimal. 
[0167] in invention according to claim 2, two or more fields determined based on initial value are alike, respectively, it receives, and 
discernment processing can be performed. Therefore, possibility that discernment processing can be performed is high about the 
field for which it was suitable with discernment processing. That is, a higher discernment precision is expectable. 
[0168] In invention according to claim 3, after checking the location of a actual discernment object, since the field is determined, 
the field for which it was suitable with discernment processing can be started. That is, a higher discernment precision is expectable. 

[0169] In invention according to claim 4, since the location of a discernment object is detected based on the image of two or more 
sheets with which the photoed timing differs, it is suitable for detecting the location of a discernment object (namely, dynamic body) 
where the location changes with timing. Therefore, when a discernment object is a dynamic body, a high discernment precision can 
be expected. 

[0170] In invention according to claim 5, the location of a discernment object is detected based on the photography data of an 
infrared camera (getting it blocked and based on the difference in temperature). Therefore, when used in the condition that the 
difference of the temperature of a part for a background and a discernment object is large, a high discernment precision can be 
expected. 

[0171] In invention according to claim 6, image discernment processing based on a characteristic vector, proper space, etc. can be 
performed. In the image discernment processing in such technique, since the selection of a field made into the object of 
discernment processing is important, especially the effectiveness by combining with various configurations mentioned above for 
determining the field started from a subject-copy image is large. 

[0172] In invention according to claim 7, a judgment means will choose the high registration feature vector of similarity most. By 
obtaining the related information mentioned above about such a registration feature vector, the related information which shows a 
near value more according to a condition, the high discernment result, i.e., the actual discernment object, of precision, is obtained. 
[0173] In invention according to claim 8, the position of a discernment object,/, and sowings can be obtained by discernment 
processing. 

[0174] In invention according to claim 9, it can take charge of the field where a part of [ at least ] operation part differs mutually, 
and each can process in parallel. That is, the data processing capacity per unit time amount can be heightened. Therefore, the time 
amount taken to complete discernment processing is short, and ends. On the contrary, if time amount until it obtains a discernment 
result is fixed and is considered, more operations (namely, fine discernment) are possible. Discernment precision can be raised if an 
image identification unit is constituted including such an image data processor. Since the amount of operations of data tends to 
become huge in the image discernment processing based on a characteristic vector, proper space, etc., such effectiveness 
especially is large. 

[01 75] It not only asks for a feature vector, but in invention according to claim 10, it is obtained to the related information which it 
is as a result of [ final ] discernment. 

[0176] In invention according to claim 11, it can process by two or more operation part sharing one field. That is, the data 
processing capacity per unit time amount can be heightened. Therefore, the time amount taken to complete processing is short, and 
ends. On the contrary, if time amount given to processing is fixed and is considered, more operations (namely, fine discernment) are 
possible. Discernment precision can be raised if an image identification unit is constituted including such an image data processor. 
Since the amount of operations of data tends to become huge in the image discernment processing based on a characteristic 
vector, proper space, etc., such effectiveness especially is large. 

[0177] It not only asks for a feature vector, but in invention according to claim 12, it is obtained to the related information which it 
is as a result of [ final ] discernment. 

[0178] In invention according to claim 13, the judgment section will choose the high registration feature vector of similarity most. By 
obtaining the related information mentioned above about such a registration feature vector, the related information which shows a 
near value more according to a condition, the high discernment result, i.e., the actual discernment object, of precision, is obtained. 
[0179] In invention according to claim 14, the position of a discernment object,/, and sowings can be obtained by discernment 
processing. 

[0180] In invention according to claim 15, a high speed and highly precise discernment processing are possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the conceptual diagram of a parametric proper space method. 
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[Drawin g 2] It is the block diagram which is the gestalt 1 of operation of this invention and in which showing the functional 
configuration of an image identification unit. 

[ Drawin g 3] It is drawing showing the information stored in the registration data-hold section. 
[ Drawin g 4] It is drawing showing the principle of operation of image discernment. 
[ Drawin g 5] It is drawing showing the decision approach of a logging field. 

[ Drawin g 6] It is drawing showing the configuration of the gestalt 2 of operation of this invention. 
[ Drawin g 7] It is drawing showing the configuration of the gestalt 4 of operation of this invention. 
[ Drawin g 8] It is drawing showing the configuration of the gestalt 5 of operation of this invention. 

[Drawing 9] It is the block diagram which is the gestalt 6 of operation of this invention and in which showing the outline of an image 
identification unit. 

[ Drawin g 10 ] It is the block diagram showing the internal configuration of the image-data-processing section. 
[ Drawin g 1 1 ] It is drawing showing the situation of logging (inclusion logging) of an image. 
[ Drawin g 1 2 ] It is drawing showing the principle of individual logging. 

[ Drawin g 13 ] It is the block diagram showing the internal configuration of the image data processing unit in the gestalt 7 of 
operation of this invention. 

[ Drawin g 14 ] It is the block diagram showing the configuration at the time of combining with feature-extraction processing in serial. 

[Drawing 15] It is the block diagram showing the configuration at the time of combining with feature-extraction processing in 

juxtaposition. 

[Description of Notations] 

100 Image Identification Unit 

110 Camera 

120 Image Memory 

125 Field Generation Section 

1 30 Logging Section 

140 Normalization Section 

150 Image-Data-Processing Section 

151 Registration Data-hold Section 

152 Compression Processing Section 

153 Collating Processing Section 
160 Similarity Judging Section 
165 Display 

170 Main Control Section 

181 Infrared Camera 

182 Car Detection Section 
185 Mobile Detecting Element 
200 Image Data Processing Unit 
210 Memory 

21 5 Data Distribution Section 

220 Element Processor 

221 Data Receiving Controller Section 

222 **** Image Storing Memory 

223 Multiplier 

224 Adder 

225 Characteristic Vector Memory 
230 Sequencer 

240 Computing Element between Vectors 

251 Transmission Line 

252 Transmission Line 

253 Transmission Line 

254 Transmission Line 

1510 Basic Intelligence Table 

R Subject-copy image 

Rc Logging field 

Ri Inclusion field 

Rs Individual object domain 

T Discernment object 
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[ Drawin g 8] 
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im$m i ] mmmm£®& l 
aw-wjajL^ak. 

8'MS&&&*ufc:*Si § tc3»WSSSi#ak » 
fSiSWKk. 

jrf&*>o-es>s.rk. 
zw&b-t&smm i tcia©^®«is^'j^a. 

%mibi-2>wi&T%3 M&avmmmw&i. 

;Wj kv%3) £*#>&?jii»*l&k. 

hMzmrzmfevmmmtb zmm&wmmm 

Vi\4m*&b . 

1WEH«2ISJJbK:*J*«, IfoffiW^ WHEtt4M3K= 
KHSiufcWaK? WW (J24T ran#m<^ WPj b 

) -eix-rfico^-r^ai: , weimsibwmms^^ h 
;Ko^-rfflat<otiaRi««:**-&fflara^iis*s 
k. 



t^'jiga. 

h;Ko^-f{aa^st)Sv^{aasr^s#i^m<i? h 

[f9*«8 3 MieP5atf?S{i, SKHSItiWRtcttJG-? 

straws o t ^hmmm®mmmt$ «t v/* *ri±« 
[»*3i9 3 m&7-?izmrs^T%®}wm»zm<i 

ww*»ipA*s<ifcH«07 f -^ zmrni-zmmMb . 

ten* 4««<©a« t bx o at» *> <o-c* s;t, 

[n*3S i o 3 BuiBE^raiToaasr^-rw^^ 
9 hivb^mm^? viv&mthTmififfimmb* 
mmtMmmmzttm^fxffij&ztifzmtimmsiz 

KrEll*25BLhfc*J*t4. mrie!»®<^ h/HBSMKcC 

a ) -tii-en^f (aak s mimm^WL^ hju 
ott&m b emmmm $: m&t h timmmm b . 

jftttteKS-r a tcozmmmmismmcommmz 

v *xcomLtimztimgmmt:&mi-& z t -n** w 

zm-th z b *mib -fhrnim 9 £gsn<7>w&r-f 

[19*31113 wmT-fizm^xmimmazm 
xw&wwmmmK.m^ t>nz> mm?- 9 mmimz 



!(3) 002-140706 ( P 2 0 0 2 - 1 4 0 7 0 6 A ) 



HWSISLh'CcOffiSi&^f #St^^ WPk SHeENS*^ 

latest 

wo«tjMs*tc «fc o Taussft* men o ax 
iv out rmmmm^? wt^j t^o ) mtm 

asks 

?«ysga. 

^=mski-^if*3a io. 1 2 1 3 cciattoBtt 

mm ta-tm tavern. 

izMffinw®.?- 9 nmmm k „ 
^^rrs c k ^#mk-r-g»®«i^'j^ffi. 



[000 1 ] 

mmmtofflttzm^x. ftms&mw&mm&M 
mm, m&T~?wmmzmtz>i*<r>x°hh. 

[0002] 

m*%»mx\ 3&tc!|»*£2»: 
7mm^mwmim%mwitf*iht>tix^z> . ^ 

- h 0 , *W*>WMfc k'X'COt 0ffl**HH*3 *if 
V^4. «ffl#<0f&IL j^fflo^y h^ftJIiP&k' 

[0003] itt*Tfc:H!»S*ifclHll«K!iattBtt, 2 

■thz\bxm^ii^j:ob^d^(r>X'hh. znm 
^-f/Pkl/t. 3<Jc?B i E7';u*fflv^#ftfc. 2& 

[0 0 04] 2&7n ; tT/W£fflv->S#&Ti;i\ 

D*fflS^^2»:7c ; e7 f ^kai-^i-i.. 2&7c#mk 

^ft^^^ffls^^s^Tctx/wk^-r-s.. ?t 

[000 5] Z<7)£oWm*MiiiLXt3Z%omim 

witmx'ii. wmm. wm&Kb'vmv+ttX'te* 

[ 0 0 0 6 ] Z\<7) «k a «r*3&>T1B«IWa*i0*f Lv^k 
LX. >S^. a'7> h U 7?B9*2EI3&*fflvvfcVtttt 

[0007] h y •/ ^@qfffirask(i. 3fiR»(= 

8) kLTSSE$*U.. >Lt, 2ool«^»tltt 
li. Z<Z>mm§JSLtX'<7)m&bLX$i&liStl2>. tztz. 

[0008] ZCDJty* b U -y ^ BBftSaiHfefrJiV^B 

[0009] ^rfc. CICOJ; 3 h U -y ?EWj£IS 
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, pp 53-56, 12, 1994 (JTF r^lAj fcE 
•T) teIE«S;h.TV>*. 
COO 1 0] 

TV**. «v>g|;t.;fxlf, H«fi#^^T*02»5n^ 

sfr-sTv**. znfcto. mMZ&zzomm, mm 

oTV^*««) tfltfrWO 

[0011] WMHHMA¥V(=fflv^tiX:MI (2 

iiTv^kLTt, ^owoffiLtfTOWTftiur, is 

*W££ft.£W8'J (tfttB) •*-*£fcJiT£$rV\ *L 

t* o s mmzwziwmmmbtvbKz t 

[0012]^, £WC9> h 'J v ^BffftSSIBffiSrffl 
vvfcHWIWWBfflTtt, ##t=**?>T-:?*!UI£i3£ 

ft*. i*i*-C<OJHffl^BtTtt, £ft.S>tf5R*£+fl- 

[00 1 33 *£T\ iO^ajti, JJBfc»*T$r;5:h. 
HffiiSHK. S«^-**Sl§S«£J§eW-* i t * @fKjk 
[00 1 43 

it^lfc$*W«iS&J3'JitBJi. Rg!l*rem**S 

^t-c-^^^-^^ai^i-*^^©^. imhhbt* 

-?#tiij£-f *H« («T r Wj ) fcrfctt* 

if- 9 * > aB*fiSft4>nfc** £ fc:3H*W-43B»*a 
k. Mie^m^SfcctoT^S^f^BffiT-^^ 
»LTJ^tf>8l*fcSlff*-4.rfcT. ttKMSilHftft* 

ft*. 

[00 1 53 i WBWW 1 KE«OfHBKi*Uf, iUP 



t. M8W*ft*M8ft-t. 

[00 1 63 BMW 2 tc«*S«i$S'J^g(i, if*3S 1 

*r>jg»6*ifcaafift«i, Baj«MK*-?vvt«*0> 

*tt«rfcJ&*-*k<0T**£k» fc«0T* 
*. 

[00 1 73 £^M^2fcE*tofrafcJ:*tf*, tttt 
«Jg#Hti, «JJWIfc:»^v>-CSaR<o«W*«iB&r*. 
[00 1 83 !f*3S3 £{$*lI«5iJij£B«> m#8l 

*{aa^ai#s$:fiix. i»R««j^#gBi. ncaa 
«ai#ao*ajteftte^v^ri(fflewa<offl**ifcffi^- 

**><0T'ft*.rk. 2r^i:-r*t^T'ft*. 
[00 1 93 i<offlf*fll3k:Btt<ofM8ft:J:fUf , ffitt 

(c36^v^TJ5fa<0«W*«Jgf-* . 
[00203 ff*3I4 fcff tBMHNKStt, 

.fc:iB«<o»^tc*Jv^T. mmmmm^t. mtrnm 

¥BbW5v >KJWr* * -Y 5 ^T'&frf * - k T&bti 

tzmkcom.^- 9 \z&i\ ^xmzmmmnmm.* 

*StW-*fc*>T-**£k* Sr^Sti:^-*tc7)T'ft*. 
[002 1 3 i<08Wl«4fc:ett<o«Wfc:J:<iHr. &a 

-T*C1 fcTi»ib^«R««H^-^te^V>TliJWt 

[00223 n&as &&hm&mwm.\±. m^M3 
t ttriei^w^oiia&^ai-r * t><o-c* * c t . * 

«p^i:-r*tc7)-C'ft*. 

[00233 zemsm 5 &g»rtsmz xtax . ea 

[00243 1**^6 (=fl(*a«MKiiMtt. fft*3S 1 
- 5 OV ^iU&»-O{CE«l<0^{CJ3V , ffie^S'J* 

*ifrffiA*Hffi<oaas-^it©'<^ (ot 

JE^ftT1f«$ix^*?g1f?S**iE1SSix*!Rp^^ 

)Vsm^mzu^fttzmm.^ v>v mr ^mm 
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<mm^®.t . msaM&m*? wuo ? *>& 

•tzzt t»*jr i?g*ak . «nEws#a<o»fc«et« 
[0025] z<7>m#i%6i / zMmn%.mz£tn^ wm 

[00 263 left *mMUNKW±* tt*JB6 

[0 0 2 7] £OM^7fciatf»fflfcJ:*U3f, ISS'J 

[00 283 ltOT8£flt*SflOIS!BNKIi, I»*3S6 
sfc fc« 7 t=IB««0W!Bt=*J l^T . ItCHififfiSU. Silt 

h tz*b izm V ^ fciifcBflMc^ -» T V* 4 f&5 W«fecOISI£ 
[00 293 iOWRR3«8(ce«^)«Wfc:J:<i0r. W51 

[00303 ft*3S9 fcWftliflllx-^SKBaBi. ■ 

i^A^^^wsKox-^sriifrf-sKmast. tine 
^{Lra$r^-r#m<^ (jut rmgwwMws^^ 



mum*.. ^<tt>HW>WMRi2wcji&**w 

[003 1 3 £OB**9t=ffi*<0SrafcJ:*ur , IBfi 

hb. mnm*K ^mm^titmm^o-ibm^mm 
m%^? b)v*n?nb<?>nffi:i$&>hzbx\ mm 

[00323 m&g 1 0 (£«*H«-r-*8i3SWi. 

m&mizimcD&mz&^x . msmifsas±.T<m 
**jxt¥tm<? b>ub wmm.^? bMzm-rmm 
(vfflimmb &m&&M±mimztf]fc^ifxmj&i*tL 

*siBLhfc:*jJt«, ®imm<? bjmtemzmmii 
iznm^? b)v out rmmm^r h/uj tv^a ) * 
ix-eti^-r . mzmmmm^? bivco^-t 
mwbw&wmmm%t2>{&wmi%m%.Bb. Mies 

[00333 i^ft*3Sl 0GSBM<t>miiz£1it£* & 
[00343 18*35 1 1 tc»*»*r-^«?BSHi, 

®«-f- ^ ica-^v ^x mmma * «sw- wmmsm 
ummmz±^xmmi$tim®n?-hwife(?)Mi&fiv 

[00353 «icoit*^ 1 1 iztmcowm xtin. be 

f *»S5{±. EflSPtcJ:^Tit!fi§n-S.M«<oa 

tm#'<?h)Ub<?>fm*-$#>h. acorns. &%<b 
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[0036] m$q! 1 2 k« *b«t- ?nmmwi±. 

*5»t* h/u (jar rwjwwiwa^ 
im^mmmmmm<ovm^mzm^^xmmL, z 

i:£#$ii:-t4*><7re£>4. 

[0037] ^<7)ft^3a 1 2 Kiea<o««!Bfcj:nif . (a 
mmmmmte. m^zmK&m^? b^m^xm 

»2ri3 £ <r o MMM4:tl?i\.<7)WM&2k\iZ i. iXmtfLZ 
4£fc-C#4. 

[0038] f*:£JS 1 3 l:»§Mf-^«Klll 

nwaai oifctti 2WBtto»g«c*svvc, friers 

•f4&«0T&4. 

[0039] znnasm 1 3 fcE«<o«^Bte i^tf , m 
Sim®*.? btutf. iMLfzmfemzi. ->xmxti& . 

[0040] |f^9( 1 4 tcffi*H*7*-*8l38»i* 
fg*3S 10,12 iizit 1 3 KfBlfcDSSBJifciJvvc . Iff 

#®t<? btuz&ib&tiiibtzm^ktuzwmz^x^ 

&X°ffif&ZtiX^&Zb. Z'mLh-thi>cr>X'h&. 

[oo4i] z\<?>mim i 4 tciattofs^fc: iM, n 

<x^M«fc:¥-5 T ^ 4 J: /4 fctt 

[0042] ||$* 1 5 £flt*BttW8!l3EW£<' mm 



-f4 C t "T4 i> ffyXh 4 . 

[0043] zcomi&mi 5*,z§mcDftmzz:ix\i. m 

4. flJ9fctSL#f£l2. JgJ£x-?#1ij£-f4B«#^3'J 
[0044] 

[0045] [^ifieo^s i ] £ <o$m<omm 1 ob££ 

f^™^it^#StT4t,<0T'J>4. »K, iSSiJJB 

aW»*<OffiT*a*ft>i, *f»**ltti!lS:^ri6i:LJtfc 
coX*$> 4 . UiT. BSWtttW-i. 
[0046] ClcOBflifflStcte^TfflV^ix4±S 
^rffllStfOSt* (ffl±) ^ov^T^TJ3< (01# 
RS) . 

[0047] rsgHftjBj {4s ^^M«t«t o 
T«j«§tt!tA-&Tfc4. ifc ra«iM«j klis Si* 

k ^co^«$B«t= J: -5 T , fi#IB«P3&*fliBJt $ v> 

4. ^ix^ji. n^sss'Ma^^fea^-ci^a^^ 

^Slix- 1 5 1 tdftWrt-4 £ fc 4 . 

[0048] i"®^? j fc W1& ( «fc 
«H«**3RUfe<^ bJU (Mm<7 hJV) ) ^m-^tc 

SLT, Karhunen-LoeveS^^cO^S Jtt £ t Ti# ^> 

-^•cocf W l tfccoM^ (Mfil^^ b>U) {±. Cicoll^^ 
h^c0^^i:LT*^$ix4. CKOHO^K'Ji. 3 
-pcOHrar^? h/l'A, B, C*»V^TV^4*», «J4£ 

Btt£jEil£££ (IP®) *£k*«T*4. o 
[0049] rn^^j fc(± v ±MLtifflG'<*?b/l> 

^tt^tiimb Lxm^ixi-z^wt^mx'hh. 

[0050] r^/<^ b\t. H^BICtJft 
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4, to&nm <Qim*5FrtmBTt> 

&k Lt»ns;t{:il.. 
[0051] fcfiL, ±i2£8<i#ffliS<?)£i*t[ts£iffiS 

^Jl£k*<0i¥»;:oiva4, ±i*U«:S3KA<|tfc:a'C<5» 

[0052] ifiEin, znmmn&m 1 ^wmiss'm 

SI 0 0*B»HcKW4. d<^B*iiS'J^ai 0 0 
14, H2{£^rttJ"J, UMBttfcU:, *^7ll0t, 
IfttLX^U 120i, WOajLSCl 30fc, JB&ffcSBl 

4ot, Mftf-^ajs* i50k, mmmm 1 6 

Ok, **IE&1 6 5k, lifflfflUl 7 0 kiffix_Xffif& 

[oo53]^?ii 014, mot&sws^ofcjai* 

^4 tcTrCft 4. Zco**?! 1 OJitft^x-^ 
(B«7*-*) &W&**:V 1 2o^taj^r*«js»= 

[00 54] HiM^U 1 2 0J4, Ofcrio 

f^iiW^ft^t'J (RAM) (=J:-jT«*$ 
*VCV*4. fclT, MflW^U 1 2 0(c«»*tLTV^W 

[0055] ffitt£jftflS 1 2 5f4, HflLX* yi20C 

fflzztix^zsmm^miii-tim (swaiuH 

«) *«^4fc*><z>fc«o-Cft4. IIB«<?>d^, 
4. -T^^tfiLftM^a^®^^^, WW***. 
LTiBBUSrfc £ & 3 <t 3 t5r^T ^4 ; o£ 

[0 0 5 6] flJOfflUHWUU ffiaPijk, 

zMMUzim. oso, wmmtLx. amp 

i(x 0 , yjl^^SS, (w, h) btffo^frttb 

ttu, i <oB«MKsm i o o wmmnmimm* kiz 
m-j\*^xmfeztix^&. 

[0 0 5 7] mt&£j&Mi 2 514, .rcDigflfflffiPo. s 0 
3fc*->Tv**. S&Mfco^Tli, f&ik'KrttTOKfc 



[0 0 58] =5r±5, H*fc£j£3fll 2 5(4, £j£LfcW5 

«f-^^i!Uis*t!:U, mac, f&»\k3M 

ft£ftT»9>#, M»CI«ttmi 6 Outset 

T4. a«ttwsaBi 6 03&*. KHflUi-c^ 

[00 59] -WOiHUWl 3 0t4, If^^'J 12 0C 
&^§ftT^4JSB«?)f-'-?*>£>, ««^Jfi»l 2 5 
fc J: 0 ttJ 1,®®*)?-?*:® 0 tt}^ 

(BXOaj-t) fc<0T»*. «JOmL»13 0liW?tBU 
fc«W<0W*7*-*£. IESfldWl4 0^fcatfJl/O> 
4. 

[0060] jESHMP 14 014, flJOUJURl 3 0£J: 
o T IKS&ft* feflj 0 ffi £ iifciHft'r - * * ft j6» t#>5g 

{4, SBfrtiSMfrr-^fiaWWl 5 lfcSsH$^LTV^ 

**. OT, i<ojE«fl:ati4 0t=j:oTjE«fl:$nfe 

•"ugWjRf-^j kDf^. !E8£<ffcg|S14 
054, lEMtt.Ltz13lWr-f ) £, B 

ffi^-^JOiaSBl 5 0^kai*-r-g»«figi:^r-5T^4. 
[006 1 ] W«7'-^«SBU 1 5 0(4, «iW-*3S«R 

ttfMi 6ot t fcfciow)«a«sa*fci*-3a«j' 
-c-ft o , sii-f-^fiy^ i5ik, ffi^^agp i 5 2 

k, BS^aSPl 5 3kZffijLXm&iZtlX^&. 
[0062] %mT-?m$1& 1 5 Hi, ^S'J(C^^ 

JMH15 1 OEtlSn 4 Tr-^i: LT(i, 03te*Lfc 
kiJ •? , aWMIHlT 1 -^ l 5 1 0 k , II^? 
A, B, CW±»ffeix4. 

[0063] zcomm^mmx'^mmm.mcommm^ 
mtm^ixmB^ixtz-mcommiSBmimk l 

T^S. IWF^WPA, B, C(4, ^ixtC*^UT» 
{4, ««7*-^«JMH 5 lte«#LTV^4#H*i$r 

[0064] aeawttRx--/^ 1 5 1 0 k (4, 2$§m 

-e#T.mtcov»T, -e<^)^iiB«2:^-rBfil#-^ (0+ 

»fl5 1 lSrftL?t) k, -?-<0Si»«^>m^^ h 

;P (EM»fiP9-l 5 1 2*ftLfc) k, ^<7)aHB^^¥ 

oTV^4^SW^O^#&^a5#tffg 

5 1 3£ttLfc) k SrSV XcM^ftT^iW L7t t (OX 

ft 4. OT, i02#8-f-^«J^aSl 5 1 tct&ttSix-C 

kof0i^k* { ft4. 5rfc, ^«a«o0ijT'(4, a 
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mmm3 6&0>&fm*'&mLx^t. zlt, 
mmimt l-cji zmmmz^x^&mwmi 

<7)W&*.7b/UA, B, czwaLx^&ztiz&mL 

T, mWL^7 WHi3O<0*#9Hl ( a, b, c ) f 

[0 0 6 5] E*i*JMl 5 2tl jEffi-fbSP 1 4 0 

<r>\><r>x-hh. ZZXWoEEmmkli, U'Mf- 
:?k, S&x-^fiaSSBl 5 lfcflB»«itTV^*ittrK 
?h;Uk<7)l*l»£«#-r£>£kT\ h/PSr^ft 

[0066] meomu 15311 a«ttfdsefc*j 

mmmt.it, BWraaaJiicistt*. ffitsayisfli 5 2# 

^wffiafcoggtre&s. fiowa^h^ 

trwo**. m&wmi 5 3ti ^tzmmmzm. 
immszMi 6 o^ktiiji-*&mm.b*^x^$>. 
[0067] Mtumai 1 6 on fRteflsias 1 5 3 

fit, m#=W^(±, ffit^SSP 1 5 2jW««>fcW»^^ h 

oizLxmszztitiim^? bju (-r^r^*>. sura 
«) iz^x<vg®mm&m-&zkx\ mmmzif 
-ox^tzmm<?>&&z%\z> c k^-ct h . 
[0068] $ <?>fc, i<oattttwsaw 1 6 on 

%k'l&&.T0>£olzLxmiji-?&Z5lz%r>X\ l ^. o 
teovvaWWSBfcfcifc-jTV**. Lft*«ot, k<7) 

s^t-fit^i fw^mspi 2 5**^m. atfju ± 

KfiL^#SB$:iltT£^mi4¥«l 6 0^kA7J$ 
*L*«Mtk$roTV*4. 

[0069] «^g|5 1 6 5fl £<7»£f8iJ5'J^B 1 0 0 

i7oii. zvmwmwsB. i o o^*&w«rr*fc» 

eo^cOT'S)-!.. JJE4HJK1 £0±JW»*1 7 QfrhO 
m^X'ttom-Z J: 3 te$r -3 TV . £ <D±8iWg|5 17 0 



k, 7u*i ■v*r%:k'lz£-oXffij&Z1xX^& . TO-fey 
[0 0 7^] ±»Lfc«*£jS»l 2 5, flJ"5fflU»l 

3 o , iE^-fbSP 140, wm^-ftm® isovt. 

[007 1 ] WttM*<0*Hfc:fctrVO^ 
kfi, £^»&0JBIttfc:*iVvc«:;M5 1 1 OtCct-^T 
USSSftXH*. rfc«^#«j kll 
2 5C±oT^i$nTU4. r4jJ0a-L¥Rj ktl 

ajoihuwi 3 0fc«fc^THSis*ro>s. r s$i# 

gj kll jBBft»i4 0(cj:-3TfeB$*i."tv*4. 
r ftW&j kJl a«-r- **yi«l 5 0, SHKttH 
S9W16 0»cJ:^"CKG9?S*vCVv&. rg^? f^p 

fsit¥Sj kfi a»f-^«»ffi siwotui 

3*rO*4 . rguic^g j kit. EXm®& l 5 2 KJ: 
oTSSSSivO**. rafigff^J k«l a^tfffSx- 
7/H5 1 OtcffiS-Ti.. rjRgifcffcttaAC? h^J k 
«, ffiBSMSSIS 1 5 2 att*£MK£tf St" & . r ISBW» 
?Sj k«, MHMB^-TVi'l 5 l 0lz-£&tix^&m 
Wim 15 13 tcfflS-f-S . mm^? b;HE«¥Sj 
k{±, SHx-^^SPl 5 lfcioTlUSSixT^ 

r ^iS#a<^ h/Pj fcf±, 5W8flWR7 i —y/H 5 
1 0te*4flTV»4««^ WH 5 1 2tffii-tS„ 

r ffiBJ5flHIB¥»j «. m&wmi 5 3iz£r>xm 
mZtiX^Z. rjfij^gj a, M«1£Ptt[ff 1 6 0^ 
J:-?TH^$ixTV^. raj^Rj a, 6 5 

mzm Lxm.mLxn'ozz x-m**i*t%nmitm 
[0072] mzwiftzmmth . *r , £^h«i^'j 

1 0 0 t=*Jtt4IM!l«HI<0ttf^fc:-3V^-CH4 SrfflV. 
#T-^«^SfPl 5 1 tttH*^^ h;l^0rif^*<5>j&»t 
[0073] OiiWSWgl.M&mBL. 

mtT-fzwrnt^v i2Q^kWfcth. A 

l^^gp 12 511 $> tftfflSSilfcttJlllflEP 

0 (x 0 , y 0 > » S 0 (w, h) fcafr?VvC««$HJJ9Hi 

^^SrflJOtHt^l 3 0^kta7J-fl». ^rfc, £OflJ 
0 £B LlSi^cO^ico f*{ J k* $ £» (cPMKzRB^ 

[0 0 74] flJOffiLSIJl 3 0«i, «J^?g|51 2 5* 



jE8Mfc«14 0-Nfcffi;frrS. 
[0 0 7 5] IE£i"fcg|514 0{4. W9ajL,«13 0*»4> 

sr. am-r-^^aasi so^tatfrt-*. 

[0076] W&^r—rmm 1 5 OOEEttgyiffi 1 5 
214. £ W^-r - * CO *ix?tl* Smth . o4 

mzm&t&zbx. <tm<-?h>i>$:3ci>b&. z 

9S§*Lfc«*ri:fc:) *iB3*i*. 

[0078] msmofcrni eon. zwzhzlx* 
btifctsMmexk* £ *ws&r* - 1 x\ z com^m. 

r-* (W3iHU««) fcSH^S^^ hJUtcomfrHr 
ttco 3 *>. «*» Wv^a«tt3W»4>*ifca*^*^:*»5 

h /w^oi ns&mm&mth.z t x\ mm®. 

p io= ( x 0 + Ax i , y 0 + 
* ( 1 ) fc***iT^*4M3»fcttfcfc*tfor<OJ: 
3fcttfcRJ&*-4£i:a«*£6*t&. i={- 
2, -1, 0, 1, 2}. j={-2, -1, 0, 1, 
2) t-f&Zttf3§rz.t>tl&. 4*:. Ax = 0. 1 • 
w. Ay = 0. 1 ■ h i;-T& dfc £ft-§>. 
[0 0 83] 4fc. m£**|cS3eUT5S (2) fcUff 

[0084] S o = S 0 m - (2 ) 

i$ (2) tciJttSmi: LTtt. fcfcilf, 0. 90, 
0. 95, 1. 0, 1. 05, 1. 1 fcl^Jtjgtfifcig 

[0085] M^^gSl 2 514. iOiatcLT^Jft 

J4. flJDlHLfcfcifcdllW^fc. flJOfflUBl 3 0^ 

toZ. 

[0086] JSLhBKB Lfc b iJ 0 i commcoBM 1 T 
«. MHttt=&ft*;|ft«3:&tt («J0IUL«J«) Cou 

»I»Oi)n ? SI»jLT'**. 

[ 0 0 8 7 ] Jbi£ LfcSOfcOJBMi 1 T'«*«!«$B^-y 
/H5 10 (123 ) fciiVvC. ¥ffiL^? h)Ub. Zcom 

m^? hMzftm-r&mmz^^xcommmb zmt 
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[0079] <rco*«^r. «BflW»6fl5«»)ajU3&OR«flJ 
fcffiWFCtJ Z ZfrtlX V >^%^{t{4 . SfftiHIUsgltt 

&^TL4 3. O4 0. ^Bftbgttlfcffift&ttitJ 

a. ^sssflKrcsjcurwsitfei^-cv^. - 
[0080] «^gu i65ii. zcomm&. 

[0 08 1 3 oS'C, «W*jaS»l 2 5tcJ:iflJ0mU 
&®<WkfiLWElZ^X®5t:m^XWffi-t&. ffii&fk 
2 5«4^fflP 0 (x 0 , y 0 ) . S 0 (w, h) \,Z 
n LX . TIBsC ( 1 ) . * ( 2 ) tf)«M*StEf?*-4£ fc 

^tc^SLT. * < 1 ) fc^-t&.rfcT'. 

[0082] 

y j ) - ( 1 ) 

^WfJ:v^t*Wf< B«##l 5 1 
TV^<Tt>3&»4*>s0rV\ i<0W8flHBf--r;l/ 
{4. ^-ftt l-oco^-y^i: LTffi^i^ixTV^^ 

{4^r<, mmz^mLxm^ttx ^x^^\ 

(4. lanmc (^ti.«f. H«#-§-5r^-tT) -CfcWK 

^(t^^T i b ifigmx-h h . 
[ o o 8 8 ] ±» t izm&jm i «ttft« 1 6 

6 OOftflc6WriM€#iS4i*tK:l»^S#t* hcoX'li* 
W4'-?-ix-r'S , 9-S^lc(4. BHrffiiaLhT-<OE«*«BrSe 

[0089] ±aU/£SOK0»JB 1 TJ4gfli7 r -^«^ 

ffi 5itii, mtw&fflm^? hJuzftmLxwc 
c ixi,zK£x3tmmigi*tLZ'ti<7)i&m. (mmm^ 
?h>v) zimt&zbX'®t>titi-<^>com®. (fcsv^ 

{4. ft®) Sr*-rtif$g Srt&SrtL-CtiV^. Ztl 

{4. 31i!t^2ffliB«ra^*3ltl». H^(c(4iS^$nT 
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m <*4v*ti. ft®) £ r^«Bfcj bn&Zblz-th. 
(^) t^c7)^«*tOlll*2[ig±lct3tt?»SESI^^ 

tat m*&WLX'<?fcm<D<mx'<wBmimzm s z 1 

iasrv*. tctx.&. ^x\^hw&mm)i<r>mmm% 
zmmw&smmzx^xmmimzmj&Lx t ± 

\,z\t. mmwr-fMzn. mmtffflt&mfflt?) 

C0091] i&Liz&Mfoimi x*\tmzw%&®±. 
x<mw^^xm!knmm:we. lt \ wsg 

4 9f¥»ciilSU WJ&MroTkJiv*. fcfcitf'.. II 
G£SSZffif&-t&mmMZ'k fclftftWfc, 2j£TOgE8i 

j£LTk«fcV%. i^«^^(±. sfcgfcJfctT. 

[0092] jMLfzm^mmix'it. wvmLmm 

Wt^)7li50. ftttBtt b ffl Jg*MR-r - 9 b 

&„ zzx-emmt. mkcommi b<owm&z*>Mz 

3&<*&Zb£-t&. 

[0 0 93] Zeis. ZZX'^O&Mit V«y 

oiz. mm®. woajUH««:»&r4*8i**ftr 
i. i&mtfz tiizttM-tz. tztzL. mmzaim 

(DGLW&£VJz*Zlzm^X : 8S&£&Z%: : D<7>X'li% 

<. mmmzi*)i*^mM&ii s nt>tL&£?izM&&ft 



[0094] [ mm<o]&m 2 ] .r <r>mm<omm 2 -m , 
x\ &mm®bwimwi'r-? (woshuh*) tos 

[0095] z<r>%m<r>mm.2 tfetttfli j**bi6 tea* 

tMUf *«JWr & SUM o 
1 2 5 attfc<,j&»M>je*fcil*:*]JW 

^4aot««« i b wmrc9> h . 
[0096] zcDm&<?>Bm2X'itm%mwm<7>'r-? 

h. 

[0097] [»!<0fS3 ] ;*>«i<0JKB3TJ4. 
±3«UfeSI»^)JKB 1 b . HJ6^® 2 fc 
tzZbiHWrnbLX^Z. o^O, fttUffttflJO 

aj Lffl^fc v>'hzttm&iz^xiz$m(?>Mm2<?>^ 

mxzv&Lx^z. hit. mmizmw-tz. 
[0098] ±&Ltzm&mm2<n*m±. mm* 
ton-tmnx&k-r* mwmm^x^&im. * 
# z&m%ix^&$:$m&z i>-&#>x—^<7>mm® 

it. mmimzmti'^? hJub^ofric-hx-Emrz 
zbizmm-tz. vkwix. mm*? hfr<oimzm 

^tZ b =5:< SM»a*wBc»tiM- , ^fc . r-^*^ 

z b i±-*imx$> h wmmzm Lx&m%®n.£tf 
m*Lxv*o. 

[0099] ±MLtemm<mm 1 t»±, mm® 
$>^. zntmb. znzottmx-te. mn&comau. 

[0100] JSLfc^) «t a **#ifeO«jfeS:#Ji:UJt» 

zcr>mmv>&m3 vimm x o zmfczmm lx 
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V^4. 

co i o 1 3 wmm*t>e>® t )tiium$ffi.miz*o\ l \T 

£ ft 4 mStk* < -T 4 . firg . $ OHH^/hS $r«J 

[0102] [Hifi<0J$g4 ] dc7)^fi^®4 TJi. 
[0103] ZCD$mcOBm4 fc*ift6»J« *H7 

[0104] mmnsmi 8 2»a, i<oay«R^> ? i 

8 1«I« <-«:*>■&, aUK^«) tgoVT. Ml 

[0105] ffli^BKgP 125b*!, *pflMa 

» l 8 2 j6» A* S iistwaidotflflfts «t Wet $ t*r* 

^511 0 1 «fc hW&Wt&b . SStfWUM 5181 t J: 

»1 2 5 b t«i T *J < i fc "C. - toiSNB tWCft 
4 . fgfcS±^gP 1 2 5 b 8HJg t fcflj 0 a t«W<Offi 

[ 0 1 0 6 ] _fcj* LfcSSttWHBJB 1 Tli, M«3'J<0*f 

«t a %ffif8.n. mwttMmkumtcoi&Bmtf*:* < * 
&mmm% (tztatf, m\-) xnm&zmLx^h. 

[0107] Z\ZX'it. Mm** 7181 «f- 
*t*r*wt, fflOttftilfeattB*' i:' * «a I/O 

fc"CtMC£8tttil/CfcJ:v\ 



[0 108] Srfc, 1#fFW#<7>i5fflt*i^Tw5 r <ig 

W7I8I, *W&ft951 8 2t<fc-?TII5i$*vO^ 
4. 

[0109] [mmcomm 5 ] coasts* 5 ru. 

[0110] £*>3aitf5»»5fcfctt4«i«£H8t=« 

wmR tariff U BW!*¥*T4. 
[0111] ^i#«ffiail85lt ^711 Oti 

^x$mz tu-zmi&zmvrtz zbx\ z\comm.±^ 
-?o^4#i&#£fca-r4. zommz. jwtswtu:, 
&i5c&oB& ( zzx'iz, mzmmx* u 1 2 0 ctm 

3*VO*4H«fc* *^511 O#*0Dfc&a*l/O* 

a . -e lt , &a l ■fz^mmmma 

^a512 5c^kffi^-r^. ffitf&fttfl 2 5c(l 
IsScoffiB. ^c* « *«3t LflJ 9 ffi L« 1 3 0 -^fc dl^-r 

§ . ceo «t 9 ^mmtmmmamm tx ^s^t 

ikStM 1 8 5 IZ J; oTH3S$tLT . 
[0112] [#lSfc<D?E8K6 ] i<^)««ft»JB60lH« 

Kis>a8t(i. v v »/?m%gmnzmwcmfiL<7) 

A-HW (B«7 r -^5aSJ---yN20 0) *«i 

^^fc-c, t^'M^^t^f^fc t tz h <r)X'h 
mz. *ok*>tt»)ffiUBW (TO*r^®«) tov^ 

TcOx-i? Sr. S*7n* y^2 2 0 ( 1 ) — ( n ) £ 
i -5 T5V > £M*t LT Mat" Sifc* ±=5ri»® t -f S . 

[0113] C<^atOJKBK:tJ»t4«i:*fll)S*, II 
9*JJ:VEI10*MV>TKW6. i^WKfWi, 

iaft<o?B» 1 1 coffia^cs: #>Mzt$z% d . mmemm 
i (02) bmmvmm. mmm^^m^um-^ 

[0114]^51 1 OiJiVa^^U 12 0CO 
V ^TfiHSfe^HS 1 b mmX'fo 4.-WOajL«»130a 

•eft***, w o m-ffiR«*«wfi<ojB« i iztev&w o a 

tSBl 3 0 fcli:S3r4. i^HJt<0JgHST{±. MSc=0^ 
3*ft*H*fcft. -KTWajLSr, fi*W0aUfc, ffl 

X, -TOOaLSPl 3 0ali ft*9J0aLfc:oV%T«ft 
*J i * a J: 3 T v ^4' . ffiBOW o a L to v <Sf^ 
SW-4H*7 , o-fe«y1f2 2 OtJ;4-r-^colX , 9j2 ! ^^ 
$ y^ZK^z-ftz-fZ b ti -5TH31t-C 1^4 . 
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[0 115] ZZTWo r&*W>mLj k(4. uWl 
&LKm&Ri (JUT r-a-i-^j kDf.fc) £-MLT 

W9aj-r*ra-e£>4 (01 i#M) . ttz, rmmm 

EiJLj k(4. i<^ft*«WRiA»4.4Hi»J««fllWRs 
£*ft-m3!HIfcW9af*««T*4 (HI 

(4. itfJfflOasUtfl 3 0afc. flB^SMR-r-^HJ 
la= v h 2 0 0 t IC «k ^xmmZtiX V^4 . 

c o 1 1 6 ] iEffi-ft,aj uoaii mammm 1 fc*S(t 

4jBHfc»14 0i:Ra. T-:?c7)lB£-fc£fc.r3r3*> 

4 . Z ommcDBBX'li, flj 0 ffi l>» 1 3 0 a *«fi-frflj 

*j£$r->TV*arn> WflLL* jE»fl;»l 4 0 a(c(4« 

4. L£#oT. jBHfc»l 4 0 atNi£<OS-£*«te 

Sfc-HRf* J: a t=3BH^*Ji«ra. t 

(4. «»J2l Ofcfi«l?fiTv^B*^ h;U07ct; 
ft-jfcM (a»W«) J: 9 iE»fl:«l 
4 0a(4IEm£^*:f&<7)x-*£. li«7 f -^«SI 

-y h2 0 0^tiMflLT^S. 
[0117] M«7 f -^«ffli--y b200(l ±(C§g 
Sfi^®lk:*ittSW«T-^«raSI51 5 0fcffia-T4 
ftW* M&r* fc «0"C* 4 . jfet=at^fc k *5 0 , X h 

***jiiSra*e»F* t »4. u«f-?«i-7h 

200(4, C<^>ilW*l9ia{c|lfff4ii:*±KfcUT 

2 2 0 Sr«S<li.fioifL&M^tT»)^§^4^ k 
X\ ifttHBIUTV^ft. *fc s #Sf7D-fe7t2 2 
0 'MIB'jfcx- * ^Sffif 4 «Df l*fir < , HS LT x- 
**E« (&4W4, PN6M) t-4J:dfc^TV> 
4. 

[0118] W&7 r -?*!yiJ---y H 2 0 0(4, Afttt 
fcrliHl Ofc^LrtrkisO, «'J2l0fc, r-?E 
<3ffi2 15 k. Sf7n*7t220 ( 1 ) ~ (n> 
k . i/-yyy2 3 0 fc . WIHBMJUI2 4 o k £ 

<*€si8»2 5 1,'2 5 2, 253,'254*«iTV^ 
4. J31T, SSrn-fe7t2 2 0 ( 1 ) ~ (n) £OV^ 

•z-9-2 2 0 klE-r%&* { fc4 . HB^ieiJi. PWC* 
4. 

[01 1 9 3 U 2 1 0(4, MiflKSitoBSKr**?' 
-^$rle'ft-r43t^<50i>OT-^b , ?. (H 
2 ) (c*iW4S*-5*-*flM*«l 5 1 tfflS^4aWt 



(H3) (cffla-r*««w<*stts*iTv^. zcomm<D 

mmz-xmizmtxmzmt&ztx'. m«*mw*. 
mcr>m%i\izttm*imx'h&. 2 1 oam* 

Mz. r 5im%**:vx'ffij$.ztLX^&. mmwrntzn. 

2 1 OfSfttt&flTVt&Bnr'*? hJUA, 
B, CtMdl, fSJMS&2 5 1 SratT#g*ra-fe-/^ 

2 5 1 k(4. doj: a srffift (mewi) *«rffi'firf«a 
wk4. «js»2 5 2 tmix*? h)imm» 

2 4 O^kSteft.* 4 -5 t^rot v>4 . 
[0 120] x-^IS«g|52 1 5«, IBI"ffcg|5140a 

}HK2 5 3 SratT#5S«ra-fe v?2 2 O^kSfrf 
4 1> «T'$> 4 . i OiMfHi . #S«7tHr -y 2 2 0 ^ 

cox?%mm (PMGifli) twmKffif&bmmztix^ 

hZkl,±W5$.X'i>%^. znmmi. IE3I-fL;m4 0 
TV>4. 

[0121] Sf7o-fe7t220li, ^7^b'J7? 

m^^mm^m^tzmm'iimizmtLtzy'a^-y^-xh 

0, ±fc**H0^1 (H2) (cJ3tt4ffiBli!!iaa51 5 

tt*V^, S#rn-b-y-tf2 2 0(i. rt»(£«Ra^VC 
T9-f ^«^&«ffl-T4 ZtX\ «SKKoiKtft» 
I2-5TV>4. SSTn-b7t2 2 0li, flffW* 

#S5Hra-fey9-2 2o^-efL-e>n.* s , ^"f*u&»— 

•5. ^rn-fe7t 2 2 0 ( I ) li. $>4fflSW^ffliS 

SSrat7.t2 2 0 

( 2 ) ^nmmmmmz&kLiz.j'-fttBti-t 

^TfgT&4. 

[0 122] |QBW)5!*7 , a-bvif2 2 0tt. BlOt 
^LJtkfcO, 7-?%mzi >hu-?M2 2 lk. -SJ 

tammtm* * u 2 2 2 k , mas 223 *j * vimta 

2 2 4€rffii.-C<f^§^TV^4. 
[0 123] 7 r -^Sfl3ybo-9^2 2 1(4, x- 
^12f3SP2 1 5 2 5 3 (Eft) 
§*lT<4x-^&. »^>35»tft««>^il!t»fla«t>Af(t 
IX , ?aOtOT-J>4. i<7DWra(4. -ecOx-^Sfi^^ 
ho— 58R2 2 l3&*«-T4S3gro-fe-y-9-2 20rtfc 
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Sffn ^0-5952 2 l{i!£#«LTV>£gfRra 
•b -y^2 2 0#S^ LT^£(iJSW«tfIi^T-?*f(t 

^-^^-9-2 3 0 2r^U-C. ±flXHiPfltl 7 0KJ:oTft 
M^tl^XdlC^-oX^h. 

[01243 w&wimM* ^ u 2 2 2 is. -r-^see 
tfiw-rsfeftw^^'j-c**. jar. zcomM<o&m 

6Tli. «?*7 , oHrv1f2 2 0teJ:-3"CSX , 3aatL 
T, £*HWHWMB*l**y 2 2 2K«ft§*rO^-r 

[0 1 2 53 3m&2 2 3*5Whm&2 2 4l±. fljffl 
H«*5«!^ i eU2 2 2fcfiM*$*fC^*B«"f-^ (M 
SWtf-?) k.«y2l 0*^A73§irl»ilW< 

§§2 2 3i>itf;6D»3§2 2 4(4. SiJiSSS 

JH»2 4 0^ka*-*-*fli«k ! Sr^Tv^*. 
[0 1 2 63 5^-^2 3 011, (S&S&2 5 4 £ilt 
T#SS7°n-fe>y-9-2 2 0<9lW£iBM*^4fctf><Ofc4> 
£^m2-3 0tt, ±M»«17 0*»4> 

4MB»aftSg(i, ±MMB1 7 0*^cof^fc*cr 
v^T«r^>x-^>-9-2 3 0fc«J:-?T : S:SiX-&fll«i:'5r-? 
TV**. 

[0 1 273 ^ WHSW«»2 4 0tt, H2t*J»t4 
^WWB»*»2 4 0WU #®S7n-fe7t2 2 0*> 

h(4. gfra-b'vf 2 2 0#»6A:*j3*l 

ft. *?WHB8l*»2 4 0t±. *K>felHMIfc9«M£ 

[01283 mni«mKH(c«»i-simi9 . 1 o 

SWWfctitt* ""IBP^ WHE1S8&J fc(4. £<0|8tt 
tfWBJII6fc*JV^'rii^ J £!; 2 1 DlsHS"*-*. r Kff 
«Pj fctt. -r-^Rffi«2 1 5&iffcJ:->T5lSR3ivC 
VS. r?!JtgBj SS7°n-fe-yHf2 2 0fcffll-r 
4. rftSK* h;HE««j fc(4. ^'J21 Otffli 

rommimimi tu, *c?whhbw»2 4 

0 fcffi . r fijjggp j t (jRHttttn 1 6 0 tcffi 

L T H *) . i i T3**fc»J6flWK4K8ffc fc OT'teSr 
v>. 

[0 1 293 &(dMftt-H9, HI 0, HI liiitXH 



12tfflV>TlWM-*. HI lfctt, ^tBbffi 

4fci*tfc:*i5*T. Ell 2C(Sf7ot7t2 2 0 

[0 1 303 ^^^11 Ott1WJ*ftRn&&U0U 
MflW*-* (MSi) *M«**U 1 2 O^fctttt* 
4. ffi$±&S31 2 5(4. bbfr tfcJWSfifc 
WSUPt <x 0l y 0 ) , S 0 (w, h) tcaKJV^T«* 

1 3 0a^i:Hl7J-ri». 
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